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INTRODUCTION. 


Pkrhaps  the  most  characteristic  feature  of  the  present  trend  of  mathematical 
research  is  the  close  attention  which  has  been  directed  to  the  logical  founda- 
tions of  the  science  and  its  relation  to  psychology.  The  first  stimulus  to 
these  investigations  was  given  by  an  examination  of  the  axioms  of  geometry, 
Fifty  years  ago  these  axioms,  with  one  exception,  were  accepted  as  intuitive 
truths,  whose  denial  would  have  been  absurd.  It  is  now  being  recognised 
that  they  are  arbitrary  and  convenient  assumptions,  which  it  would  be  absurd 
to  attempt  to  prove  since  they  are  not  even  necessarily  true.  The  one  excep- 
tion,  the  one  "  axiom  "  which  appeared  to  lack  intuitive  character,  was  the 
so-called  "  parallel-axiom."  Countless  attempts  were  made  to  deduce  it 
from  the  other  "  intuitive  "  axioms,,  but  at  length,  by  the  bold  stroke  of 
denying  it  altogether,  its  true  arbitrariness  was  discovered,  and  a  new  geometry, 
"  absolute  "  or  "  non-euclidean  "  geometry,  was  developed.  It  was  shown 
that,  though  differing  markedly  from  the  classical  system  of  Euclid,  this 
geometry  is  self-consistent,  and  forms  a  general  system  of  wliich  ordinary 
geometry  is  merely  a  special  case.  As  deductive  systems  it  appears  therefore 
that  these  geometries  are  equally  valid  and  there  is  no  question  of  the  truth 
or  falsity  of  one  or  the  other.  When  geometry  is  applied  to  the  actual 
measuring  of  concrete  objects  it  becomes  an  applied  science,  and  here  again 
it  appeared  that  there  was  no  physical  test  by  which  the  truth  of  the 
euclidean  system  could  be  established,  for  this  would  involve  an  infinite  series 
of  observations.  Considerations  such  as  these  have  now  been  brought  to 
bear  upon  the  other  axioms,  both  of  geometry  and  of  arithmetic,  and 
geometry  has  become  more  and  more  a  purely  deductive  science,  while 
mathematics  appears  as  a  development  of  logic. 

The  subject  of  non-euclidean  geometry  has  been  discovered,  or  at  least 
partially  so,  on  several  distinct  occasions,  but  it  is  always  associated  with 
the  names  of  LoBACitEVSKU  (Professor  at  Kazan)  and  Bolyai  JAnos  (a 
Hungaiian  student),  whose  first  Avorks  on  the  subject  appeared  about  1830. 
The  subject  did  not  really  begin  to  be  studied  seriously,  however^  until  about 
1870,  when  Houel's  French  translations  of  Lobachevskij's  and  Bolyai's 
somewhat  inaccessible  memoirs  appeared.  Since  that  time  the  interest  in 
the  subject  has  steadily  increased,  until  at  the  present  time  it  is  to  be  con- 
sidered, both  from  its  intrinsic  interest  and  the  importance  of  its  applications, 
especially  in  Function -theory,  as  much  a  branch  of  mathematics  as,  for 
example,  Quaternions,  and  courses  of  lectures  in  it  are  regularly  given  in 
some  of  the  German  and  Italian  Universities.  The  study  of  space  of  higher 
dimensions  begins  about  the  same  time,  for,  except  for  a  few  scattered 
references  in  Kant  and  Leibniz,  there  is  no  explicit  mention  of  the  subject 
until  Cayley's  classical  paper  of  1843,  and  it  did  not  become  to  any  extent 
a  subject  of  study  until  35  years  later.  It  now  proves' a  most  fertile  field  of 
research.  In  the  hands  of  the  Italian  school  it  has  been  shown  to  possess 
a  high  intrinsic  interest,  while  its  usefulness  in  providing  a  conv^enient  and 
succinct  language  for  stating  analytical  results  and  also  a  means  of  dis. 
covering  new  theorems  is  not  to  be  ignored. 
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vi  Introduction. 

Thirty  years  ago  Professor  G.  B.  Halstkd  published  the  lirst  biblic^graphy 
of  non-eiiclidean  geometry  and  hyperspace.  At  that  time  this  joint  sul)ject 
was  at  an  interesting  stage.  Hemiholtz  was  popularising  non-euclidean 
geometry  in  England  and  in  Germany,  and  the  interest  of  philosophers  was 
roused  to  rescue  their  favourite  example  of  "  necessary  truths  "  from  the 
general  attack  of  scepticism.  Space  of  n  dimensions  was  just  emerging  as 
a  branch  of  geometry  capable  of  rigorous  treatment  and  was  attaining  an 
unfortunate  popularity  in  the  hands  of  the  spiritualists.  Both  subjects 
were  surrounded  by  a  mysticism  which  can  scarcely  yet  be  said  to  be  entirely 
dissipated. 

Since  the  appearance  of  Halsted's  bibliography  the  amount  of  literature 
published  on  the  subject  is  enormous,  but  three  other  bibliographies  have 
sought  to  cope  with  the  materials.  These  are  :  Stackel  and  Enoel  on  the 
theory  of  parallels  or  pre-noneuclidean  Avritings,  Schlegel  on  space  of  n 
dimensions,  and  Bonola  on  the  foundations  of  geometry,  excluding  n  dimen- 
sions. Halsted's  bibliography  is  a  model  of  its  kind.  It  includes  nearly 
200  titles  of  works  relating  to  non-euclidean  geometry  and  space  of  n  dimen- 
sions from  about  1830  to  1879.  The  order  is  mainly  chronological,  but  all 
the  works  by  the  same  author  are  collected  together.  Short  notes  appended 
to  the  chief  works  form  a  valuable  feature.  The  other  three  works  are  non- 
overlapping,  with  the  exception  of  a  few  titles  relating  to  non-euclidean 
geometry  of  n  dimensions.  The  bibliography  of  Stackel  and  Engel  on  the 
Theory  of  Parallels  is  a  chronological  list  of  nearly  300  titles  from  1482  to 
1837,  with  careful  references  to  sources,  and  is  almost  complete.  It  occurs 
as  an  Appendix  to  the  "  Theorie  der  Parallellinien,"  a  very  valuable  con- 
tribution to  the  early  history  of  non-euclidean  geometry.  Schlegel's  list  of 
works  on  n  dimensions  accompanies  a  report  on  the  subject  which  supplies 
the  place  of  Halsted's  notes.  It  contains  about  400  titles,  arranged  alpha- 
betically under  the  authors.  The  bibliography  of  Bonola,  whose  recent  death 
at  the  early  age  of  36  is  a  great  loss  to  science,  is  the  most  extensive  which 
has  hitherto  appeared.  It  was  published  first  in  serial  form  from  1899  to 
1902  and  was  then  collected  in  the  Bolyai-Festschrift.  It  contains  over 
900  titles  chronologically  arranged  from  1839  to  1902,  with  an  index  of  authors. 
There  is  a  classification  under  the  lieadings,  Elementary  geometry.  Metrical 
and  differential  geometry.  Group-theory,  Projective  geometry.  Finite 
distances,  Vectorial  methods,  Mechanics  and  physics.  General  expositions, 
Plulosophy  and  history.  Works  under  the  last  heading  are  collected  in  a 
separate  list,  while  the  other  classes  are  denoted  by  letters  which  are  plaeed 
after  the  titles.     There  is  no  Subject  Index. 

The  present  work  was  begun  about  nine  years  ago.  It  was  intended  as 
a  continuation  of  Halsted's  bibliography,  but  it  soon  Ijecame  evident  that  the 
growth  of  the  subject  rendered  such  diffuse  treatment  practically  impossible, 
and  short  abstracts  of  the  works  would  have  to  be  dispensed  with.  The 
plan  actually  adopted  is  explained  in  detail  below.  The  object  is  to  produce 
as  far  as  possible  a  complete  repository  of  the  titles  of  all  works  from  the 
earliest  times  up  to  the  present  which  deal  with  the  extended  conception  of 
space,  and  to  form  a  guide  to  the  literature  in  an  easily  accessible  form.  It 
includes  the  theory  of  parallels,  non-euclidean  geometry,  the  foundations  of 
geometry,  and  space  of  n  dimensions.  Works  on  the  foimdations  of  mathe- 
matics or  arithmetic  are  excluded  except  in  so  far  as  they  have  an  explicit 
reference  to  geometry.  The  foundation  of  arithmetic  is  collateral  with  the 
foundation  of  geometry  and  is  concerned  with  many  analogous  questions. 
As  instances  of  the  close  connection  which  exists  between  their  lines  of  develop- 
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ment  one  may  mention  finite  geometries  and  galois  fields,  non-arcliimedian 
geometries  and  non-archimedian  algebras,  A  joint  treatment  of  these 
subjects  might  thus  have  appeared  desirable,  but  in  1904  the  International 
Association  for  Promoting  the  Study  of  Quaternions  published  an  extensive 
bibliography,  prepared  by  Dr.  Alexander  Macfarlane,  which  is  being  con- 
tinued and  extended  on  lines  which  will  embrace  Universal  Algebra  and 
questions  relating  to  the  foundations  of  number.  The  recently  created 
subject  of  Point  Groups,  due  to  G.  Cantor,  is  on  the  borderland  between 
arithmetic  and  geometry,  and  many  references  will  be  found  to  it.  A  more 
complete  bibliography  of  this  subject  will  be  found  in  the  treatise  of  Dr.  and 
Mrs.  Young,  1906. 

The  total  number  of  titles  in  the  present  work  is  about  4,000,  divided 
roughly  as  follows  :  theory  of  parallels,  700  ;  non-euclidean  geometry  and 
the  foundations  of  geometry,  1,600  ;  n  dimensions,  1,800.  An  analysis  of 
the  nationalities  of  the  authors  (excluding  mere  reviewers  and  translators) 
is  approximately  as  follows  :  German,  460  ;  French,  230  ;  Italian,  220  ; 
British,  160  ;  American,  90  ;  Russian  and  Polish,  80  ;  Dutch,  35  ;  Hun- 
garian, Bohemian,  Croatian,  &c.,  35 ;  Scandinavian,  35.  No  attempt  is 
made  here  to  distinguish  between  German  and  Austrian,  French  and  Belgian, 
while  the  Swiss  are  also  included  among  these.  An  analysis  of  the  number 
of  works  (including  translations),  published  in  various  languages,  is  given  on 
the  following  page. 

The  work  is  arranged  in  three  parts,  as  in  Riccardi's  "  Euclidean  Biblio- 
graphy "  :  I.  Chronological  Catalogue ;  II.  Subject  Index ;  III.  Author 
Index.  The  explanations  of  the  arrangements  of  these  parts  are  given  in 
order  below.  The  Subject  Index  is  a  distinguishing  feature  of  the  present 
work,  and  is  an  absolute  necessity  when  the  amount  of  material  is  so  great. 
It  contains  about  600  headings  and  sub-headings,  and  over  5,000  references. 

In  addition  to  the  bibliographies  already  mentioned,  the  principal  sources 
have  been  the  "  Jahrbuch,"  the  "  Revue  Semestrielle  "  and  the  "  International 
Catalogue."  The  "  Bibliographic  der  Deutschen  Naturwissenschaftlichen 
Litteratur,"  and  corresponding  French  and  Russian  works,  have  not  been 
consulted  ;  but  as  these  are  compiled  in  conjunction  with  the  "  International 
Catalogue,"  they  could  only  give  assistance  for  the  most  recent  literature 
which  is  not  yet  included  in  the  "  International  Catalogue."  An  extensive 
review  of  bibliographical  aids  to  mathematics  is  given  by  Wolpfing  (see 
below).  The  followhig  is  a  list  of  the  sources  which  have  been  used.  Those 
marked  with  an  asterisk  are  to  be  found  in  the  Chronological  Catalogue. 
The  letters  in  italics  are  the  symbols  under  which  they  are  referred  to  in  the 
Chronological  Catalogue  : — 


Theonj  of  Parallels. 

*Voigt,  J.  H.     Diss.  math.     1789.  V. 

Murhardt,  F.  W.  G.     Litteratur  der  mathematischen  Wissenschaften.     Leipzig. 

Bd.  I,  1797.     Bd.  II,  1798.  M. 

Miiller,  J.  W.     Auserlesene  mathematische  Bibliothek.     Niirnberg.     1820.     pp. 

229-234.  J.  W.  M. 

*Camerer,  J.  W.      Euclidis  elementorum  libri  sex.     1824.  C. 

*Jacobi,  C.  F.  A.     De  undecimo  Euclidis  axiomate.     1824.  J. 

*Thompson,  T.  Perronet.     Geometry  without  axioms.     5th  ed.     1834.         V.  T. 
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*Hill,  C.  J.     Conatus  theoriara  parallelarum  stabiliendi.     1835.  Hill 

♦Sohncke,  L.  A.     Article  "  Parallel."     1838.  S. 

Bibliotheca  mathematica.     Vcrzoichniss  der  Biichcr  iiber  die  gesanim- 

tcn  Zwcige  der  Mathematik,  welchc  in  Deutschland  und  Auslande  vom  Jahre 
1830  bis  Mitte  des  Jahres  1854  erschiencn  sind.     Leipzig.     1854.     S.  Bihl. 

♦Hoffmann,  J.  J.  I.     Das  eilfte  Axiom  des  Euclides.     1859.  Hoff. 

*Riccardi,  P.     Saggio  di  una  bibliografia  cuclidea.     1887.  E- 

*Stackel,  P.  and  F.  Engel.     Theorie  der  Parallellinien,  1895  ;  and  Supplement. 

See  Stackel,  1895  and  1899i.  'S'.  &  E. 

*Heath,  T.  L.     The  13  books  of  Euclid's  Elements.     1908.  Ihath. 

General. 

Jahrbuch  iiber  die  Fortschritte  der  Mathematik.  Berlin.  Ed.  1  (Jhrg.  1868) 
1871,  2  (1869-70)  1873,  3  (1871)  1874,  &c.,  24  (1892)  1895,  25  (1893-4)  1897, 
26  (1895)  1898,  &c.,  39  (1908)  1911.  F. 

Revue  semestrielle  des  publications  mathematiques,  redigee  sous  les  auspices  de 
la  Societe  Mathematique  d'Amstei'dam.  Amsterdam.  Vol.  1  (1893),  &c., 
19i  (1911).     Tables  des  matieres,  1-5  (1893-7),  6-10  (1898-1902).     B.  8.  P.  M. 

Catalogue  of  scientific  papers  compiled  and  published  by  the  Royal  Society  of  " 
London.     London.     Vols.    1-6    (1800-1863)     1867-8-9-70-1-2,    Vols.     7-8 
(1864-1873)  1877-9,  Vols.  9-11  (1874-1883)  1891-4-6,  Suppl.  Vol.  12  (1800- 
1883)  1902.     [In  progress  of  completion  up  to  1900.]  B.  S.  Cat. 

Royal  Society  of  London  Catalogue  of  scientific  papers  1800-1900.  Subject- 
Index.     Vol.  I.     Pure  Mathematics.     Cambridge :    Univ.  Press.     B.  S.  Cat. 

International  Catalogue  of  scientific  literature.  Published  for  the  International 
Council  by  the  Royal  Society  of  London.  (A)  Mathematics.  London. 
Vol.  1  (Year  1901)  1902,  &c.,  9  (to  June  1910)  1911.  Int.  Cat. 

Poggendorff,  J.  C.  Bibliographisch-literarisches  Handworterbuch  zur  Geschichte 
der  exacten  Wissenschaften.  Leipzig.  Bd.  I,  II  (A-L,  M-Z)  1863,  III 
(1858-1883)  1898,  IV  (1883  to  date)  1904.  P. 

Wolffing,  E.  Mathematischer  Biieherschatz.  Systematisches  Verzeichnis  der 
wichtigsten  Deutschen  und  auslandischen  Lehrbiicher  und  Monographien 
des  19.  Jahrhunderts  [d.h.  die  nicht-periodische  math.  Literatur  1801-1900] 
auf  dem  Gebiete  der  mathematischen  Wissenschaften.  In  2  Teilen.  I.  Teil : 
Reino  Mathematik.  Mit  einer  Einleitung :  Kritische  t)bersicht  iiber  die 
bibliographischen  Hilfsmittel  der  Mathematik.  Leipzig :  Teubner.  pp. 
xxxvi  +  416.     (Abh.  Gesch.  math.  Wiss.,  XVI,  1.)  Wii. 

[Especially  :   2,  Philos.  der  Math.  ;   139,  Prinz.  der  Geom.  ;   140,  Parallelen- 
theorie  ;    141,  Nichteuklidische  Geom.  ;   142,  n-dimensionale  Geom.] 

*Halsted,  G.  B.     Bibliography  of  hyperspace.     1878.  H. 

*Schlegel,  V.     [Bibliography  of  n  dimensions.]     1886^  and  1900.  Schg. 

*Bonola,  R.     Bibliografia  sui  fondamenti  della  geometria.     1899.  B. 

Circolo  matematico  di  Palermo.     Rendiconti.     Parte  2*,  t.  2-20. 

Supplemento  ai  Rendiconti,  1  (1906),  &c.,  6  (1911). 

Annuario  biografico. 

To  the  above  list  should  be  added  publishers'  circulars  and  catalogues, 
especially  that  of  B.  G.  Teubner  in  Leipzig.  The  English  publishers'  catalogues 
are  robbed  of  much  of  their  usefulness  by  the  absence  of  the  dates  of 
publication. 
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I.  The  Chronological  Catalogue. 

The  titles  in  each  year  are  arranged  alphabetically  according  to  the 
authors.  Anonymous  works  are  placed  under  Anon,  at  the  end  of  each  year. 
When  a  work  is  in  several  volumes,  published  in  different  years,  it  is  to  be 
foxmd  under  the  first  year  of  publication.  "Later  editions  and  translations  are 
indicated  along  with  the  first  edition  ;  translations,  and  later  editions  which 
contain  some  essential  change,  are  also  to  be  found  separately  entered  under 
their  own  years.  Collaborations  are  entered  under  the  name  of  the  author 
who  is  first  mentioned.  Reviews  are  referred  to  below  the  title.  When  the 
review  is  itself  entered  in  the  Chronological  Catalogue  the  reference  is 
by  the  name  of  the  reviewer  in  small  capitals  followed  by  the  date.  The 
source  of  most  of  the  information  regarding  reviews  is  the  "  Revue  semes- 
trielle."  The  titles  of  works  in  Magyar  and  Slavonic  languages  are  given  in 
the  original,  when  this  has  been  accessible,  and  also  in  English  translation. 
English  translations  of  titles  in  Dutch,  Spanish,  Danish,  &c.,  will  be  found 
in  the  Author  Index.  Occasionally  a  title  is  exjjanded  to  make  it  more 
descriptive  ;   all  such  additions  are  enclosed  within  square  brackets  [     ]. 

The  classification  is  indicated  in  square  brackets  after  the  title. 

The  names  of  journals  are  abbreviated  according  to  the  system  adopted 
for  the  "  International  Catalogue."  Figures  in  heavy  type  are  volume -numbers 
or  yeai-s,  the  figures  in  brackets  which  sometimes  precede  these  are  the  numbers 
of  the  series,  the  figures  after  the  volume -numbers  are  the  page-numbers. 

There  are  numerous  references  from  one  title  to  another  which  is  closely 
connected  with  it.  When  the  name  of  an  author  is  in  small  capitals,  simply 
followed  by  the  date,  as  Chasles,  1856,  this  indicates  a  reference  to  the 
Chronological  Catalogue  under  the  year  and  author  mentioned.  The  sign  — ->- 
indicates  a  reference  to  the  Appendix,  where  some  additional  information  is 
given  which  has  been  received  too  late  for  insertion  without  over-running 
of  the  pages. 

References  to  bibliographical  sources  have  only  been  given  in  cases  of 
discrejiancies  among  the  authorities.  A  key  to  the  few  references  which 
occur  is  given  in  the  list  of  bibliographical  sources  above.  A  very  few  titles 
are  marked  with  an  asterisk  (*)  as  having  been  personally  verified.  For  the 
great  majority  it  has  not  been  thought  necessary  to  indicate  the  authority. 
To  do  this  properly,  as  Stackel  and  Engel  have  done  for  the  theory  of  parallels, 
would  require  a  search  through  all  bibliographies  to  find  when  a  particular 
work  was  first  mentioned  as  having  reference  to  the  subject. 

The  prices  of  independently  published  works  are  given  when  known. 
When  a  work  is  issued  unbound  the  price  given  generally  refers  to  this  form. 
The  prices  have  been  obtained  from  publishers'  catalogues,  catalogues  of 
second-hand  books  ("  Antiquariats-Kataloge  "),  Wolffing's  "  Biicherschatz," 
and  various  general  bibliographies  compiled  in  the  interests  of  the  book  trade. 


II.  The  Subject  Index. 

The  classification  adopted  is  that  of  the  "  Index  du  repertoire  biblio- 
graphique,"  the  new  edition  of  which,  in  1908,  was  specially  extended  to  give 
adequate  recognition  to  non-euclidean  geometry  and  space  of  n  dimensions. 
About  170  of  the  headings  and  sub-headings  of  the  index  have  been  utilised, 
but  it  has  been  found  advisable  to  introduce  a  few  additional  headings.  The 
most^important  of  these  are  the  following :    Sub-classes  6  and  7  are  added 
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to  M«  and  M'  corresponding  respectively  to  M^T  and  to  Mi4,  M^S  and  M.H. 
"  Concrete  representations  of  non-euclidean  geometry,"  including  the  Cay  ley- 
Klein  representation,  are  grouped  under  a  new  section  Qle  ;  this  leaves  Qld 
entirely  free  for  the  more  recent  non-euclidean  geometries  ;  Q2  is  sub-divided, 
as  it  still  forms  too  large  a  section  ;  V2b  is  appropriated  for  historical  questions, 
and  is  sub-divided. 

A  number  of  other  sub-divisions  are  introduced  on  the  analogy  of  the  older 
parts  of  the  "  Index."  All  works  dealing  with  special  topics  in  non-euclidean 
geometry,  whether  hyperbolic  or  elliptic,  are  put  under  Ql,  which  is  sub- 
divided under  the  headings  K  to  P.  This  leaves  Qlb  and  Qle  foi-  works  which 
deal  specially  with  hyperbolic  and  elliptic  geometry  respectively.  There  are 
in  addition  a  large  number  of  sub-headings  not  characterised  by  any  dis- 
tinctive number  or  letter  other  than  the  general  symbol  under  which  they  are 
placed. 

A  reference  to  the  List  of  Principal  Headings  will  show  the  general  arrange- 
ment. Any  particular  topic  can  be  found  by  consulting  the  Alphabetical 
Lidcx  of  Subjects. 

The  references  are  to  the  year  and  the  author.  Figures  in  brackets  after 
an  author's  name  refer  to  the  number  of  the  paper  by  that  author  in  the 
particular  year.     There  is  no  reference  to  translations. 

The  question  of  indicating  the  relative  importance  of  the  various  references, 
as  is  done  in  Baedeker's  guides,  was  considered,  but  has  been  abandoned. 
To  anyone  familiar  with  the  subject  the  name  of  the  author  itself  will  some- 
times give  a  sufficient  indication.  For  the  benefit  especially  of  those  who  are 
apjH'oaching  the  subject  for  the  first  time  a  list  of  general  ex2)ositions  of  non- 
euclidean  geometry  is  given  mider  Ql,  while  under  Via?;  and  Vla/c  will  be 
found  a  list  of  treatises  on  geometry  of  n  dimensions,  non-euclidean  geometry, 
and  the  foundations  of  geometry. 


III.  The  Author  Index. 

The  names  of  the  authoi-s  are,  as  far  as  possible,  given  in  full,  but  the 
forenames  which  are  not  habitually  used  by  the  author  are  enclosed  within 
brackets.  This  does  not  apply  to  names  of  which  the  initial  letter  is  habitually 
used  by  the  author.  Russian  names  are  trans-literated  according  to  the 
system  adopted  for  the  "  International  Catalogue." 

For  the  alphabetic  order  a,  o,  ii  are  considered  as  ae,  oe,  ue.  The  Magylar 
6  and  {i  are  equivalent  to  o  and  ii  with  the  addition  of  an  acute  accent.  Other 
diacritical  marks,  and  the  Arabic  prefix  al  (an,  at,  &c.),  are  ignored  in 
alphabetisation. 

Names  with  prepositional  prefixes  are  catalogued  under  the  name  following 
the  prefix.  These  prefixes  are  d',  da,  de,  von,  van.  English  names  with 
such  prefixes  are,  however,  catalogued  under  the  prefix,  as  De  Morgan. 

Names  with  the  article  prefixed  are  catalogued  under  the  article.  These 
prefixes  are  Dal,  Del,  Dell',  Delia,  Des,  Du,  La,  Le.  French  names  with 
prefix  de  La  are  to  be  found  under  La. 

The  numbers  within  brackets,  following  the  name  of  an  author,  are  the 
dates  of  his  birth  and  death. 

The  sources  for  the  full  names  of  authors  and  their  dates  are  Poggendorflf, 
the  "  Annviario"  of  the  Circolo  matematico  di  Palermo,  scattered  obituaries, 
and,  to  a  smaller  extent,  the  "  Deutscher  Universitats-Kalender,"  "  Minerva," 
Earth's  "  Adressbuch,"  "  Who's  Who,"  and  similar  compilations. 
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Jn  the  Aiitlior  Index  tlio  titles  are  very  much  ablneviatcd,  the  full  titles 
being  given  in  the  Chronological  Catalogue.  Only  the  titles  of  works  in 
English,  French,  German,  Italian  and  Latin  are  given  in  the  original 
language ;  others  are  translated  into  English,  the  name  of  the  original 
language  being  enclosed  within  brackets. 

References  to  translations  or  later  editions,  when  these  are  separately 
entered  in  the  Chronological  Catalogue,  are  by  dates  following  that  of  the 
original  work,  accompanied  by  the  name  of  the  language. 

Translations,  reviews,  &c.,  which  are  entered  in  the  Chronological  Cata- 
logue under  the  name  of  the  original  author,  are  referred  to  also  under  the 
name  of  the  translator,  &c.,  the  name  of  the  original  author  being  given  in 
small  capitals,  followed  by  the  date.  Collaborations  are  entered  under  both 
authors,  with  the  name  of  the  collaborator.  When  the  work  is  entered  in 
the  Chronological  Catalogue  under  the  name  of  the  collaborator,  his  name 
is  given  in  small  capitals.  In  all  cases  the  printing  of  an  author's  name  in 
small  capitals  indicates  a  reference  to  that  author  in  the  Chronological 
Catalogue. 

Dates  of  independently  published  works  are  printed  in  heavy  type. 

E„(Espace),  R,j(Raum),  S,j{Space,  Spazio)  mean  "  Space  of  n  dimensions." 


While  groat  care  has  been  taken  in  the  compilation  of  the  work,  it  is 
mevitable  that  mistakes  and  omissions  should  occur.  Any  notifications  of 
such  errors  will  be  gratefully  received.  No  attempt  has  been  made  to  obtain 
titles  of  works  later  than  1910,  and  the  list  for  1910  itself  appears  to  be  very 
defective.  The  Appendix  contains  titles  which  have  been  received  too  late 
for  insertion  in  the  body  of  the  work. 

My  grateful  thanks  are  due  to  the  University  Court  of  St.  Andrews  for 
undertaking  the  publication  of  this  book,  and  acknowledgment  must  also 
be  made  to  the  staff  of  Messrs.  Harrison  and  Sons  for  the  care  and  attention 
which  they  have  given  to  the  printing, 

D.  M.  Y.  SOMMERVILLE. 


The  University,  St.  Andrews, 
September,  1911. 


PART  I. 
CHRONOLOGICAL  CATALOGUE. 


4th  CENTURY  B.C. 

Aristotle.     1.  [Axiom  equivalent  to  Euc.  Post.  V]     De  caelo,  I,  5,  271  b  28.  [Qlaa] 
[Referred  to  by  Proclus  (ed.  Friedlein),  p.  371  (10).] 

2.  [On  the  nature  and  definition  of  the  point.]  [QlaJ 

De  caelo,  II,  13,  296  a  17  ;   III,  1,  299  a  30,  300  a  14. 

Physica,  IV,  1,  209  a  11 ;    IV,  8,  215  b  19  ;   IV,  11,  220  a  1-21  ;   VI,  1, 

231  b  6  sqq. 
De  gen.  et  corr.,  I,  2,  317  a  10. 
De  anima,  I,  4,  409  a  4. 
Metaph.,  1016  b  24,  992  a  20. 
Topica,  VI,  4,  141  b  21.     [The  references  aie  to  Bekker's  ed.J. 

Plato.     [On  the  definition  of  a  straight  line.]  [Qla] 

Parmenides,  137  E. 

1st  CENTURY  B.C. 
Geminus.     [On  parallels.]  [Qlaa] 

[Quoted  by  Proclus  (ed.  Friedlein),  pp.  176-177,  178-182,  183-184,  192, 
355-356.] 

Posidonius.    [Definition  of  parallels.]  [Qlaa] 

[Quoted  by  Proclus  (Ed.  Friedlein,  p.  176)  on  authority  of  Geminus.] 

2nd  CENTURY. 

Ptolemy  of  Alexandria.     1.  [Proof  that  there  cannot  be  more  than  three  dimensions 
in  space.]  [Vld] 

[Mentioned  by  W.  W.  R.  Ball  in  his  History,  4th  ed.,  1908,  p.  99.] 

2.  [About  the  meeting  of  straight  lines  produced  from  angles  less 

than  two  right  angles.]  [Qla  a  J 

[Mentioned  by   Proclus    in    bis    Commentaries,     1553    ed.,  p.    95    ff  ; 
Friedlein  ed.,  pp.  191,  362-363,  365-367.] 

5th  CENTURY. 
"  Aganis."     [Definition  of  parallel  lines.]  [Qlaa] 

[Quoted  by  Simplicius,   whose  commentary  on  Euclid  is  preserved  by 
an-]\'aibizi.  ed.  Besthorn-Heiberg  (1893),  p.  9.] 

Simplicius.    [Commentary  on  Euclid.]  [Qlaa] 

In  the  Commentary  of  ax-Naibtzi,  ed.  Besthorn-Heiberg  (1893),  pp.  9-41, 
119-133  ;  ed.  Curtze  (1899),  pp.  1-37,  65-73. 

9th  CENTURY. 

Tbabit  b.  Qurra.    [Tract  on  the  propositions  and  questions  which  arise  when  two 
straight  lines  are  cut  by  a  third  (or  on  the  "  proof  "  of  Euclid's  postulate).] 

[Qlaa] 
MS.  Paris  2457,  39°  (Woepcke,    Paris,  Mem.  pres.  div.  sav.    Ac.  sc,  14 
(1856),  666,668.) 
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lOth  Century 


10th  CENTURY. 

Yubanna  al-Qass.  [Tract  on  the  "  proof"  of  the  case  of  two  straight  lines  both 
meeting  a  third  and  making  with  it,  on  one  side,  two  angles  together  less 
than  two  right  angles.]  [Qlaa] 

[Mentioned  in  the  Fihrist  (see  Suter,  1892),  p.  38.] 

12th  CENTURY. 

Athelhard  of  Bath.     [Translation  of  the  Elements  of  Euclid  from  the  Arabic 

into  Latin.]  [Qlaa] 

MSS.   exist  in  British  Museum   (Cod.    Harleian,   Nos.   5404  and    5266, 

Burney  MSS.  275  [14th  cent.]);    Oxford  (Trin.  Coll.,  Cod.  47  and 

Ball.  Coll.,  Cod.  257,    both   of    12th  cent.);     Niirnberg   (Johannes 

Regiomontanus's  copy);  Erfurt;  Wien,  Nos.  2367  and  2465. 


[Qlaa] 


in   artem 
[Qlaa] 

The  first 


Els 


13th  CENTURY. 

Nasitaddin.     [A  treatise  on  the  5th  postulate.] 
MS.  Berlin  5942,  Paris  2467,  6^ 

1482. 

Euclid.     Preclarissimus   liber   elementorum    Euclidis   perspicacissimi : 
Geometric  incipit  quam  foelicissime. 
[Without  title-page.] 
Venezia  :   Erhard  Ratdolt.     fol. 

[Latin   version   from    the   Arabic    by  Johannes    CampanuB. 
printed  edition  of  the  Elements.] 

1533. 

Euclid.      EvKXetSou   a-roixeidiv   fii3k.     le'   eV    rav    Qfavoi    (rvvovcnSty. 
avTov  TO  TtpooTov,  ( ^rjyrj fjiUT av  TUpoKKov  ^ij3X.  d  . 

Adjecta  praefatiuncula  in  qua  de  disciplinis  Mathematicis  nonnihil. 
Basel :    Joh.  Herwag.     fol.     Ed.  by  Simon  Grynaeus.     pp.    268  of  the 

Elements  and  115  of  the  Commentary. 
[1st  ed.  of  the  Greek  text,  but  based  on  the  worst  MSS.] 

1557. 

Peletier,  J.     In  Euclidis  Elementa  Geometrica  Demonstrationum  libri  sex. 

Leiden,     fol.  [Qlaa] 

Secunda  editio,  auctior  et  emendatior :    cui  et  textus  Euclidis  Graecus 
additus  est.     Lyon.     4to.     1610. 

1560. 

Proclus.  Procli  Diadochi  Lycii  philosophi  platonici  et  mathematici  probatissimi 
in  primum  Euclidis  Elementorum  librum  commentariorum  ad  universam 
mathematicam  disciplinam  principium  eruditionis  tradentium  libri  IIII 
summa  opera  a  Francisco  Barocio  patritio  veneto  expurgati  Scholiis  et 
Figuris  aucti  primum  iam  romanae  linguae  venustate  donati  et  nunc  recens 
editi.  [Qlaa] 

Padova.     fol. 

1569. 

Bamus.  P.     Scholarum  mathematicarum  libri  XXXI. 
Lib.  V,  p.  41 ;  Lib.  VII,  p.  105. 
Basel.     4to. 

1570. 

Billingsley,  H.  Uhe  Elements  of  Geometrie  of  the  most  auncient  Philosopher 
Euclide  of  Megara.  Faithfully  (now  first)  translated  into  the  Englishe 
toung,  by  H.  Billingsley,  Citizen  of  London.     Whereunto  are  annexed  certaine 
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Scholies,  Annotations,  and  Inventions  of  the  best  Mathematiciens,  both  of 
time  past,  and  in  this  our  age.  With  a  very  fruitful  Praeface  made  by  M.  I. 
Dee,  specifying  the  chiefe  Mathematical!  Scieces,  What  they  are,  and  where- 
unto  commodious  :  where,  also,  are  disclosed  certaine  new  Secrets  Mathe- 
matical! and  Mechanieall,  until!  tliese  our  days  greatly  missed.  [Qlaa] 

London  :   John  Daye.     fol. 

[See  Halsted,  1879.) 

1572. 

Euclid.  Euclidis  elemcntorum  libri  XV,  una  cum  Scholiis  antiquis.  A  Federico 
Commandino  Urbinate  nuper  in  latinum  conversi,  commentariisque  quibus- 
dam  illustrati. 

Pisauruni  (  =  Pesaro) :    Camillum  Francischinum. 

1574. 

Clavius,  C.  Euclidis  elementorum  libri  XV.  Accessit  XVI.  de  solidorum  regu- 
larium  comparatione.  Omnes  perspicuis  demonstrationibus,  accuratisque 
scholiis  illustrati.  [Qlaoc] 

Roma.     8vo. 

2nd  ed.   (Vol.  I,  pp.  144-161).  1589,  Roma ;  3rd  ed.,   1591,  Frankfurt ; 
4th   ed.,    1603  ;     5th  ed.,    1607  ;    6th  ed.,  1612  ;  22  eds.  up  to  1738. 
Opera,  t.  I.,  Mainz,  1591. 

1587. 

Patricio,  F.     Delia  nuova  geometria libri  XV.  [Qlaa] 

Ferrara.     4to. 

1594. 

Nasiraddin.    <jj»"y"*  (^.•^\;*-=»  ^^  <— ^"'  {^y*  i^A^^-^  J^^  y^-f^  wyjus 

Euclidis  Elementorum  geometricorum  libri  tredecim.  Ex  traditione  doc- 
tissimi  Nasiridini  Tusini  nunc  primum  Arabice  impress!.  [QlaaJ 

Roma  :    In  T^'pographia  Medicea.     fol. 
[Some  copies  mthout  the  Latin  title.] 
Trans.  Sanskrit,  1901  ;   Latin  (in  part),  1693, 
[See  also  Saccheri,  1733.) 
A  shorter  form  printed  at  Constantinople,  1801,  and  in  part  at  Calcutta, 

1824. 
MS.  at  Florence,  Pal.  272  and  313. 

Shorter   form   MSS.  :     Berlin,    Munich,    Oxford,    British   Museum    (974, 
13343,  1335),  Paris  (2465,  2466),  India  Office,  and  Constantinople. 

1603. 

Cataldi,  P.  A.     1.   Operetta  delle  linee  rette  equidistanti,  et  non  equidistant!. 

Bologna.     4to.     pp.  36.  [Qlaa] 

la.  Opusculum  de  lineis  rectis  aequidistantibus,  et  non  aequidistantibus. 
Bologna.     4to.     pp.  36. 

1604. 

Cataldi,  P.  A.  Aggiunta  all'  operetta  delle  linee  rette  equidistanti,  et  non  equidistanti . 
Bologna.     4to.  [Qlaa] 

Keppler,  J.  Ad  ViteUionem  paraUpomena,  quibus  astronomiae  pars  optica 
traditur ;  potissimum  de  artificiosa  observatione  et  aestimatione  diametrorum 
deliquiorumque  soils  et  lunae.     Cum  exemplis  insignium  eclipsium,  &c. 

Frankfurt.     4to.  [Qlaa] 

Opera  omnia,  ed.  Frisch,   Frankfurt  and  Erlangen,  Stuttgart  (printed), 

1858-71  (Vol.  II.  pp.  185-188). 
(Of.  also  Newton,  Principia,    1687,    Book  T,  Sect.  V,   Schol.  to  Lemma 

xniL) 
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Oliver,  T.  De  rectarum  linearum  parallelismo  et  concursu  doctrina  geometrica, 
qua  demonstratio  quintae  petitionJs  Euclidis  certissimis  notissimisque  prin- 
cipiis  extructa  continetur.  [Qlaa] 

In :    De  Sophismatum  praestigiis  cavendis  admonitio Cambridge  : 

J.  Legat.     4to.     (pp.  5.) 

1613. 
Valerio,  L.     Trattato  suUa  quinta  dimanda  del  prime  d'Euclide.  [Qlaa] 

Circ.  1613  (-S'.  c&  E.). 

1615. 

Cataldi,  P.  A.  Euclidis  Elementorura  libri  XV.  per  D.  Heurion,  et  quintum  ct 
septimura  postulatum  e  primo  Euclidis  demonstratione  et  bre^^te^  com- 
probatum  a  Petro  Antonio  Cattaldo.  [Qlaa] 

Paris.     8vo. 

1621. 

Savile,  H.  Praelectiones  tresdecim  in  principium  Elementorum  Euclidis  habitae 
1620.  [Qlaa] 

Oxford.     4to. 

1639. 

Desargues,  G.  Brouillon  project  d'une  atteinte  aux  evenemens  des  rencontres 
d'un  cone  avec  un  plan.  [Qlaa] 

QEuvres  de  Desargues.     Paris,  1864,  Vol.  I,  p.  104. 

1641. 

Guldin,  P.  Centrobaryca  seu  de  centro  gravitatis  trium  specierum  quantitatis 
continuae.  [Qlaa] 

Lib.  IV. 
Wien.     fol. 

1642. 
(lestrin,  M.     In  geometriam  Euclidis  demonstrationum  libri  sex.  [Qlaa] 

Upsala.     4to.     pp.  352. 

1654. 

Tacquet,  A.  Elementa  geometriae  planae  et  solidae,  quibus  acccdunt  selecta  ex 
Archimede  theoremata.  [Qlaa] 

Antwerp.     4to. 

Editio    secunda    correctior.     Antwerp.     8vo.     1665.     Ed.  tertia ,. 

lb.  1672.     Also  Amsterdam,  1701,  1725 ;   Rome,  1745. 

1655. 

Hobbes,  T.  Elementorum  philosophiae  sectio  prima.  (The  first  grounds  of 
philosophy.)  [Qlaa] 

London. 

The  English  Works  of  Thomas  Hobbes,  ed.  bv  Sir  William  Molesworth. 
Vol.  I.     London,  1839.     8vo.     (Chap.  IV,"  §  12,  pp.  189-190.) 

1656. 
Hobbes,  T.     Six  lessons  to  the  professors  of  the  mathematics,  one  of  geometry, 
the  other  of  astronomy,  in  the  chairs  set  up  by  the  noble  and  learned  Sir 
Henry  Savile,  in  the  university  of  Oxford.  [Qlaa] 

London. 

The  English  Works  of  Thomas  Hobbes,  ed.  by  Sir  William  Molesworth. 
Vol.  VII.  London.  1845.  8vo.  (Lesson  I :  -"  Of  the  Principles  of 
Geometry,"  pp.  205-206.) 
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1658. 

Borelli,  C  A.  Euclides  restitutus,  sive  prisca  geometriae  elementa,  brevius  et 
facilius  contexta.  [Qlaa] 

Pisa.     4to. 
Trans.  Italian  by  Domenico  Magni,  1663  (Fleath). 

1667. 

[Arnauld,  A.]     Nouveaux  Elements  de  Geometrie.  [Qlaa] 

Paris.     4to. 
2nd  ed.,  1683  ;  den  Haag,  8vo.  1690  ;    Nouv.  ed.  La  Haye,  12mo.     1711. 

1671. 

Guarini,  G.     Euclides  adauctus  et  methodicus,  mathematicaque  universalis. 

Torino,     fol.  [Qlaa] 

1671. 

Pardies,  I.  G.  filemens  de  Geometrie,  ou  par  une  methode  courte  et  aisce  on  peut 
apprendre  ce  qu'il  faut  sgavoir  d'Euclide,  d'Archimede,  d'ApoUonius,  et  les 
plus  belles  inventions  des  aneiens  et  des  nouveaux  Geometres.  [Qlaa] 

Paris.     12mo. 

4    ed.,    Paris.    12mo.    1683,    and   La   Haye,    1690 ;     5     ed.,    La    Ha3'e, 
1705.   12mo ;     English  translation  by  John  Harris,      London,    1701 
12mo;     2nd    ed.,    1702.    Svo ;    3rd    ed.,    1705;      6th    ed.,     1725: 
8th  ed.,  1746. 
Also    in  :     CEuvres    de    Mathematiques  ;      contenant    les    filemens    de 
Geometrie,  &c.     La  Haye.     12mo.     1691  ;  (5  ed.,  1705). 

1679. 

Leibniz,  G.  W.     [Letter  to  Huygens.]  [B  12c] 

8  September,  1679.     (Cf.  Hankel,  1867.) 

More,  H.     Enchiridion  Metaphysicum :    sive,  de  rebus  incorporeis  succincta  et 

luculenta  Dissertatio.  LQ2a] 

Opera  Omnia,  turn  quae  Latine,  tum  quae  Anglice  scripta  sunt ;    nunc 

vero   Latinitate  donata.     Vol.  II.     London,  1679. 
Part  I,  Cap.  28,  §  7. 

[This  work  has  really  nothing  to  do  with  a  fourth  dimension  of  space, 
though  four  dimensions  are  assigned  to  spirits,  viz. — length,  breadth, 
depth  and  "  essential  spissitude."     See  Zimmermank,  1881.] 

1680. 

Giordano  da  Bitonto,  V.  Euclide  re.stituto  overo  gli  antichi  dementi  geomctrici 
ristaurati,  e  facilitati.     Libri  XV.  [Qlaa] 

Boma.     fol. 

1686. 

Giordano  da  Bitonto,  V.     Euclide  restitute  da  V.  G.  da  B Libri   XV.,  nei 

quali  principalmente  si  diraastra  la  compositione  delle  proportioni  secondo 
la  definitione  datane  dal  suo  antico  Autore.  Seconda  impressione  con  nuove 
Additioni. 

Roma.     fol.     (Vol.  I  of  a  course  of  mathematics,  pp.  792.)  [Qlaa] 

1693. 

Naslraddin.    Nasaraddini  Demonstratio.  [Qlaa] 

(Delivered  in  a  lecture  by  VVallis,  1651.     Opera  t.   II.     Oxford,   1693. 

'     fol.     p.  669.) 
(See  1594.) 
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Wallis,  J.  1.  De  Postulate  quinto  ;  et  definitione  quinta  Lib.  6  Euclidis ;  dis- 
ceptatio  geometrica.  [Qlaa] 

Opera  t.  II.     Oxford,     fol.     pp.  665-673. 

2.  Demonstratio  Postulati  Quinti.  [Qlaa] 

(Delivered  in  a  lecture,  1663.     Opera  t.  II.     pp.  674-678.) 
Trans.  German,  1895. 

1700. 

Chales,  C.  F.  M.  de.  The  Elements  of  Euclid,  Explain'd  in  a  New,  but  most  feasie 
Method,  Together  with  the  Use  of  every  Proposition  through  all  parts  of  the 
mathematics.  Written  in  French  by  that  Excellent  Mathematician 
F.  C.  F.  M.  de  C.  of  the  Society  of  Jesus.  Now  made  EngHsh  and  a  multitude 
of  Errors  corrected,  which  had  escaped  in  the  original.  3rd  ed.  Trans,  by 
Wm.  Halifax.  [Qlaa] 

Oxford.     Svo. 

(Riccardi  notes  many  editions  :    Original  in  French,  1672  ;    1st  English 
ed.,  1685  ;  Italian,  1749.) 

ABOUT  1700. 

Leibniz,  G.  W.     [Definitions  of  a  straight  line.]  [Qla] 

Mathematische  Schriften  hrsgbn.  von  C.  J.  Gerhardt  (1849-1863). 
[Vols.  I-IV,  math,  letters  ;  V-VII,  papers.] 
V,  147. 

1705. 

Scarburgh,  E.     The  English  Euclide,  being  the  first  six  elements  of  geometry 
translated  out  of  the  Greek,  with  annotations  and  useful  supplements.    [Qlaa] 
Oxford,     fol. 

1710. 

Wolff,  C.  Die  Anfangsgriinde  aller  mathematischen  Wissenschaften.  Erster 
Theil.  [Qlaa] 

Halle.     Svo. 

1712. 
Leibniz,  G.  W.      Essais  de  Theodicce  sur  la  Bonte  de  Dieu,  la  Liberte  de  I'Homme, 
etl'OrigineduMal.  [Vld] 

Amsterdam.     Svo.     2nd  ed.     (§351.) 
(Cf.  Kant,  1746.) 

1715. 
Mal^zieu,  N.  de.     Elemens  de  Geometrie  pour  Monseigneur  le  Due  de  Bourgogne. 
1715  (2  ed.,  1722.)  [Qlaa] 

(Cf.  Nasiraddin,  1594.) 

Wolff,  C.     Elementa  Matheseos  Universae.     t.  I.  [Qlaa] 

Halle.     4to.     1715  (S.  <fc  E.),  1730  (J.). 

1731. 

Varignon,  P.     Siemens  de  Mathematiques.  [Qlaa] 

Paris.     4to. 

1733. 
Saccheri,  G.     Euclides  ab  omni  naevo  vindicatus  ;   sive  conatus  geometricus  quo 
stabiliuntur  prima  ipsa  geometriaeprincipia.  [Qlaa,  b,  c  (K)] 

Milano.     4to.     (Book  I,  pp.  xiv  +  lOl.) 
Trans.  English,  see  Halsted,  1894i;   German,  1S95  ;   Italian,  1904. 

1734. 
Hausen,  C.  A.     Elementa  matheseos.  [Qlaa] 

Leipzig.     4to. 
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1739. 

Segner,  J.  A.     Elcmenta  arithmeticae  geometriae  et  calculi  geometrici.  [Qlaa] 

Gottingen.     8vo.     1739.     Halle,  1756.     (S.  dh  E.) 

1741. 

Clairaut,  A.  C.     1.   Elements  de  Geometrie.  [Qlaa] 

Paris.     8vo.     1741  (J),  1716  (J-IF-Jf.). 

la.  Elements   of   Geometry Trans,    by   J.    Kaines.     Kegan   Paul 

&Co.:   London,  pp.  xxi  +  118.     8vo.     (1881.) 

La  Caille,  N.  L.  de.     Le9ons  elementaires  de  mathematiques.  [Qlaa] 

Paris. 

5    ed.,   avec    de   nouveaux    clemens  d'Algebre,  de  Geometric par 

M.  I'Abbe  Maire  ;  suivies  de  notes  et  additions  par  M.  Lebey. 
Paris,  1811.     8vo.     (p.  241.) 

1744. 
Strfimer,  M.     Euclidis  elementa  eller  grundeliga  inledning  till  geometrien.     Forsta 
delen  som  innehaller  de  sex  forsta  bockerna.  [Qlaa] 

Upsala.     8vo. 

1746. 
Kant,  I.     Gedanken  von  der  wahren  Schatzung  der  lebendigen  Krafte  und  Beur- 
theilung  der  Beweise  derer  sich  Herr  von  Leibnitz  und  andere  Mechaniker 
in  dieser  Streitsache  bedienet  haben,  nebst  einigen  vorhergehenden  Betracht- 
ungen,  welche  die  Kraft  der  Korper  iiberhaupt  betreft'en.  [Q2a,  Vld] 

Konigsberg.     8vo.     pp.  240  {pp.  9-15). 
[Referred  to  by  Gerlach,  1877.] 
(Cf.  Leibniz,  1712.) 
La  Chapelle,  de  (I'abbe).     Institutions  de  geom^trie.     2  vols.  [Qlaa] 

Paris.     8vo.     1746  (4th  ed.,  1765). 
Institutions  de  geometric,  enrichies  de  notes,  critiques  et  philosophiques, 

sur  la  nature  des  developpemens  del' esprit humain Troisieme 

ed augmentee  par  I'auteur.     2  tomes.     Paris.     8vo.     (1757.) 

1747. 
Segner,  J.  A.     Deutliche  und  vollstandige  Vorlesungen  iiber  die  Rechenkunst  und 
Geonietrie.  [Qlaa] 

Lemgo.     4to. 
Simpson,  T.     Elements  of  plane  geometr}^     To  which  are  added,  an  Essay  on  the 

maxima  and  minima  of  geometrical  quantities,  and  a Treatise  of  regular 

solids  ;    also,  the  mensuration  of superficies  and  solids,  together  with 

the  construction  of  a variety  of  geometrical  problems.  [Qlaa] 

London.     8vo.     1747.     4th  ed.,  1780  ;  5th  ed.,  1800.     Also  1821. 

1750. 
Camus,  C.  E.  L.     Cours  de  mathematiques.     II.  partie  :   Siemens  de  Geometric. 

Paris.  [QlaSc] 

1751. 

Hanke,  F.  G.  {with  B.  G.  Binder].         Principia  theoriae  de  infinite  mathematico 

et  demonstrationem  possibilitatis  pai-allelarum  publicc  eruditorum  examini 

subjiciunt  Fredericus  Gottlob  Hanke  et  Benjamin  Gottlob  Binder.  [Qlaa] 

Breslau.     4to.     pp.  19. 

1752. 
Boscovich,  R.  G.     Elementorum  universae  mathescos  ad  usum  studiosae  juventutis 
Tomus  I.  [Qlaa] 

Roma.     Svo.     1752  {J.),  1754  and  1759  [8.  &  E.). 

Elementorum  universae  matheseos  auctorc  P.  Rogerio  Josepho  Boscovich, 
Societatis  Jesu. 

Editio  prima  Vencta ab  erroribus  expurgata. 

Venezia,*  1757.     Svo.     (p.  6.) 
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£raft,  G.  W.     De  numero  pari,  rectis  parallelis  et  principio  actionis  minimae. 

Tubingen.     4to.  [Qlaa] 

1753. 

Kraft,  G.  W.     Institutiones  geometriae  sublimioris.  [Qlaa] 

Tubingen.     4to. 

Sauveur,  J.     Geometrie  elementaire  et  pratique  du  feu  M.  Sauveur  M.  le  Blond. 

Paris.     4to.  [Qlaa] 

1756. 

Simson,  B.     1.  The  Elements  of  Euclid,  viz.  The  first  six  books  together  with  the 
eleventh  and  twelfth.     In  this  Edition  Errors  by  which  Theon,  or  others, 
have  long  ago  vitiated  these  books  are  corrected  and  some  of  Euclid's  Demon- 
strations are  restored.  [Qlaa] 
Glasgow.     4to. 

2nd  ed.,   Glasgow,    1762.        8vo ;    4th    ed.,    containing    Trigonometry, 
Edinburgh,  1772  ;   5th  ed.,  1775;    6th  ed.,  1781;  7th  ed.,  1787;   8th 
ed.,  1781 ;  —Glasgow,  1803. 
Trans.  German  by  J.  Mtthi.  Reder,  Paderborn,  1806. 

2.  Euclidis  Elementorum  libri  priores  sex,  item  undecimus  et  duo- 

decimus,  ex  versione  Latina  Federici  Commandini ;  sublatis  iis  quibus  olim 
Libri  hi  a  Theone  aliisve,  Vitiati  sunt ;  et  quibusdam  Euclidis  demonstra- 
tionibu.s  restitutis.  [Qlaa] 

Glasgow.     4to. 

See  Euclid,  1572. 

1758. 

Eaestner,  A.  G.     Anfangsgriinde  der  Arithmetik,  Geometrie,  ebenen  und  spha- 
rischen  Trigonometrie  und  Perspective.  [Qlaa] 

Gottingen.     8vo. 
Vierte  Auflage,  1786-94,  69. 
Sechste  vermehrte  Auflage,  1800-1786-97. 

Karsten,  W.  J.  G.     Praelectiones  matheseos  theoreticae  elementaris.  [Qlaa] 

Rostock  und  Wismar.     8vo. 

Koenig,  C.  G.     Elemens  de  Geometrie,  contenant  les  six  premiers  livres  d'Euclide, 
mis  dans  un  nouvel  ordre  et  a  la  portee  de  la  jeunesse.  [Qlaa] 

den  Haag. 

Montucla,  J.  fi.     Histoire  des  Mathematiques.     t.  I.  [V2b7] 

Paris.     4to. 

1759. 

[Alembert,  J.  d'.]    Melanges  de  Littcrntv-re,  d'Histoire  et  de  Philosophic. 

[Qlaa,  V2b7] 
Nouvelle  ed.  (t.  V,  pp.  200-219).     Am.sterdam.     8vo.     {S.  ds  E.) 
4th  ed.,  *1767(p.  180). 

Foncenex,  F.  D.  de.     Reflexions  sur  les  quantites  imaginaires.  [Qlb] 

Torino,  Misc.  phil.  math.  Ac.  Sc,  1,  113. 

1760. 

Karsten,  W.  J.  G.     Mathesis  theoretica  elementaris  et  sublimior.  [Qlaa] 

Rostock  und  Greifswald.     8vo. 

1761. 

Foncenex,  F.  D.  de.     Sur  les  principes  fondamentaux  de  la  mecanique.  [R4f] 

Turin,  Mel.  phil.  math.  Ac.  Sc,  2,  299-322. 
{See  Genocchi,  1869.) 
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Hagen,  J.  J.  von.  Dissertatio  mathematica  sistens  linearum  parallelarum  pro- 
prietates  nova  ratione  demonstratas,  quam  piiblicae  eruditorum  disquisitioni 
subjiciunt  Fredericus  Daniel  Behn  et  respondens  Johann  Jacob  de  Hagen. 

Jena.     4to.     pp.  28.  [Qlaa] 

1763. 

Kliigel,  G.  S.  Conatuum  praecipuorum  theoriam  parallelarum  demonstrandl 
recensio,  quam  publico  examini  submittent  Abraham  Gotthelf  Kaestner  et 
auctor  respondens  Georgius  Simon  Kliigel. 

Gottingen.     4to.     pp.  30.  [V2b7,  la  a] 

1764. 

Reid,  T.     An  inquiry  into  the  human  mind  on  the  principles  of  common  sense. 

Edinburgh.  [Qlc,  VI d] 

The  works  of  Thomas  Reid.     Preface.  &c.,  by  Sir  W.  Hamilton.     Vol.  I, 

6th  ed.,  Edinburgh,  1863. 
(Chap.  VI,  On  Seeing,  §  9  Of  the  geometry  of  visibles.) 
{See  Cockle,  1889,  and  cf.  Henrici,  1884.) 

1770. 

Bezout,  £.    Cours  de  mathematiques  a  I'usage  du  corps  royal  d'artillerie.     4  vols. 

Paris,  1770-1772.     8vo.  [Qlaa] 

Scherffer,  K.     Institutionum  geometricarum  pars  prior  sive  geometria  elementaris. 
Wien.     4to.  [Qlaa] 

1771. 

Boehm,  A.     De  rectis  parallelis  dissertatiuncula.  [Qlaa] 

Leipzig,  Acta  Soc.  Hassiacae,  1771,  p.  1. 

1772. 

Luino,  F.     Lezioni  di  matematica  elementare.  [Qlaa] 

Milano.     Svo. 

1773. 

Lagrange,  J.  L.  Solutions  analytiques  de  quclques  problemes  sur  les  pyramides 
triangulaires.  [Qla7] 

Berlin,  Nouv.  Mem.  Acad.  Sci.,  1773,  149-176. 
ffiuvres  completes.  III,  659. 

[Gives  relation  between  the  distances  of  5  points  in  Euclidean  space, 
formulae  which  formed  the  basis  of  de  Tilly's  researches.  Cf.  also 
Cayley,  Math.  Papers  I,  No.  1.] 

1775. 

Bossut,  C.     Traite  elcmentaire  de  Geometrie.  [Qlaa] 

Paris.     8vo.     1775  (J.W.3I.),  1777  (J.). 

Biisch,  J.  G.  Encyclopaedic  der  historischen,  philosophischen  und  mathema- 
tischen  Wissenschaften.  [V2b7] 

Hamburg.     Svo. 
2nd  ed.,  *1795.     (II,  i,  §  10,  pp.  64-69.) 

1778. 

Bertrand,  L.     Developpement  nouveau  de  la  partie  elcmentaire  des  mathematiques. 
Geneve.     4to.     t.  II,  p.  19.  [Qlaa] 

Earsten,  W.  J.  G.     Versuch  einer  voUig  berichtigten  Theorie  der  Parallclen. 

Halle  a.  S.     4to.     pp.20.  [Qlaa] 

Kesaer,  F.  X.  von.     Abhandlung  iiber  die  Lehre  von  den  Parallellinien.         [Qlaa] 
Wien.     8vo.     pp.  27. 
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1780. 
Hauser,  M.     Thcorie  der  Parallelen.  [Qlaa] 

AbhancUungen  der  Anfangsgriinde  der  Mathematik  zum  Gebrauche  der 
k.k.  Ingenieur-Academie.     Wien,  2  parts,  pp.  34. 

Schultz,  J.  Vorlaufige  Anzeige  des  entdeckten  Beweises  fiir  die  Theorie  der 
Parallellinien.  [Qlaa] 

Konigsberg.     8vo. 
See  1784. 

Simpson,  T.     Elements  of  plane  geometry.  FQlaa] 

London,  *4th  ed.,  1780  ;   *oth  ed.,  1800.     Also  1821  {8.  <&  E.). 
See  1st  ed.,  1747. 

1781. 

Austin,  W.     An  examination  of  the  first  six  books  of  Euclid's  elements.         [Qlaa] 
London. 

Felkel,  A.     Neueroffnetes  Geheimniss  der  Parallellinien.  [Qlaa] 

Wien.     8vo.     6  Bogen. 

Hindenburg,  K.  F.  Ueber  die  Schwierigkeiten  bei  der  Lehre  von  den  Parallellinien. 
Neues  System  der  Parallellinien.  [Qlaa,  V2b7] 

Leipziger  Mag.  Naturk.  Math.  Ok.,  1781,  145-168,  342-371. 

Kant,  I.     Critik  der  reinen  Vernunft.  [Vld] 

Riga. 

1783. 

[Pagnini,  J.  M.]  Theoria  rectarum  parallelarum  ab  omni  scrupulo  vindicata. 
Auctore  J.M.P.C.P.  [Qlaa] 

Parma.     8vo. 

1784. 

Schultz,  J.     Entdeckte  Theorie  der  Parallelen,  nebst  einer  LTntersuchung  uber  den 

Ursprung  ihrer  bisherigen  Schwierigkeit Mit  zwo  Kupfertafeln.     [Qlaa] 

Konigsberg.     8vo.     pp.  114. 

2.  Ausgabe,  1786. 

{Sec  EicHLEB,  1786,  and  Gensichen,  1786.) 

Venturi,  G.     Memoria  intorno  alle  linee  parallele.  [Qlaa] 

(In  his  text-book  :   Proposizione  di  geometria  piana.) 
Modena.     4to. 

1785. 

Lndlam,  W.     The  Rudiments  of  Mathematics.  [Qlaa] 

Cambridge.     (5eep.  14a.) 
2nd  ed.,  London,  1809.     (p.  180.) 

1786. 
Bendavid,  L.    Ueber  die  Parallellinien.     Schreiben  an  Herrn  Hofrath  Karsten. 

Berlin.     8vo.     pp.  16.  [Qlaa] 

{See  Akders,  1796  ;  Nordmann,  1823.) 

Eichler,  C.  De  theoria  parallelarum  Schultziana,  auctoritate  amplissimi  Philo- 
sophorum  ordinis  in  academia  Lipsiensi  disputabit  M.  Caspar  Eichler,  respon- 
dente  Theaeneto  [^GottlobJ  Riili'er.  [Qlaa] 

Leipzig.     4to.     pp.  25. 
{See  Schultz,  1784.) 

Gensichen,   J.   F.     Bestatigung  der  Schulze'schen  Theorie  der  Parallelen  und 
Widerlegung  der  Bendavid'schen  Abhandlung  iiber  die  ParaUeUinien.    [Qlaa] 
Konigsberg.     8vo. 
{See  Schultz,  1784.) 
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Hindenburg,  K.  F.     Noch  etwas  iiber  die  Parallellinien. — System  der  Parallel- 
linien.  [Qlaa] 

Leipziger  Mag.  r.  ang.  Math.,  1786,  3.  Stiick,  359-404. 
[On  Lambert's  paper,  1786.] 

Hofmann.     Berichtigung  der  ersten  Griinde  der  Geometrie  nebst  dem  Beweise, 
dass  ein  einzelnes  Korpertheilchen  einen  Raum  einnimmt.  [Qlaa] 

Mainz. 

Earsten,  W.  J.  G.     Ueber  die  Parallellinien.  [Qlaa] 

3Iathemati-sche  Abhcmdlungen,  zweite  Abhandlung. 
Halle  a.  S.     4to. 

Lambert,  J.  H.     Theorie  der  Parallellinien  (aufgesetzt  Sept.  1776).     [Qlaa,  b,  c  (K)] 
Leipziger  Mag.  r.  ang.  Math.,  1786,  2.  Stiick,  137-164  ;   3.  Stiick,  325- 

358. 
Reprinted  in  Stackel  and  Engel :      Theorie  der  Parallellinien  (1895), 

pp.  152-207. 
[See  HiNDESBTJRG,  1786.) 

Pfleiderer,  C.  F.  von.     Theses  inaugurales.  [Qlaa] 

Tiibingen. 
Schultz,  J.     DarsteUung  der  voUkommenen  Evidenz  und  Scharfe  seiner  Theorie 
der  Parallelen.  [Qlaa] 

Konigsberg.     8vo.     pp.  60. 

(^ee  1784.) 

1787. 
Franceschini,  F.  M.     Teoria  delle  paraUele  rigorosamente  dimostrata.  [Qlaa] 

Opuscoli  matematici.     Bassano.     8vo. 

1788, 
Schiibler,  C.  L.     Versuch  der  Einrichtung  unseres  Erkenntnissvermogens   durch 
die  Algebra  nachzuspiiren.  [Qlaa] 

Leipzig. 

1789. 

Bonnycastle,  J.  Elements  of  Geometry  containing  the  principal  propositions 
in  the  first  six  and  the  eleventh  and  twelfth  books  of  Euclid,  with  notes  critical 
and  explanatory.  [Qlaa] 

London,  1789. 
(1798, 1803,  1808, 1811,  and  .see  6th  ed.,  1818.) 

Alembert,  J.  d'.  Article:  "  Parallele  "  in  the  Dictionnaire  encyclopedique  des 
Mathematiques.  [V2b7] 

Paris.     4to.     t.  II.,  p.  511. 

Lindqnist,  J.  H.     Dissertatio  .sistens  theoriam  linearum  parallelarum.  [Qlaa] 

(praes.  J.  H.  L.  resp.  E.  Rosen  back.) 
Aboe.     pp.  15. 

,Voigt,  J.  H.  Dissertatio  mathematica  exhibens  tentamen  ex  notione  distincta 
et  completa  lineae  rectae  axiomatis  XI  Euclidis  veritatem  demonstrandi. 

Jena.     4to.     pp.  34.  [Qlaa] 

Commentatio  mathematica,  &c.,  1790  (Hoff). 

1790. 

Cagnazzi,  L.     Memoria  suUe  curve  parallele.  [Qlaa] 

Napoli. 

Kaestner,  A.  G.     Was  heisst  in  EucUds  Geometrie  moglich  ?  [Qlaa] 

Phil.  Mag.,  Halle,  1790. 

Schotteringk,  M.  W.     Demonstratio  Iheorematis  parallelarum.  [Qlaa] 

Hamburg.     8vo.     pp.30.     1790  (//o^),  1799  (Foti). 
Noticed  by  [Seyffer],  1801. 
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ISchuItz,  J.     Anfangsgriinde  der  reinen  Mathesis.  [Qlaa] 

Konigsberg. 

Swinden,  J.  H.  van.     Grondbeginsels  der  Meetkunde.  [Qlaa] 

Amsterdam.     8vo. 
Trans.  German,  1834. 

1791. 

Lorenz,  J.  F.     Grundriss  der  reinen  und  angewandten  Mathematik.  [Ql  aaj 

Helmstedt.     8vo.     2  Teile. 
Also  bearbeitet  by  Gekling,  1820. 

Voigt,  J.  H.     Die  Grundlehren  der  reinen  Mathematik.  [Qlaa] 

Jena.     8vo. 

1792. 

Castillon,  G.     Sur  les  paralleles  d'Euclide.  [Qlaa,  V2b7] 

Berlin.  Nouv.  Mem.  Acad.  Sci.,  1786-87  (1792),  233-254  ;  1788-89  (1793), 
171-202. 

Ebert,  J.  J.     Programma  academicum  de  lineis  rectis  parallelis.  [Qlaa] 

Wittenberg.     4to.     pp.  14. 

Proclus.     The  philosophical  and  mathematical  commentaries  of  Proclus  on  the 

first  book  of  Euclid's  Elements 2  vols.     (Vol.  II,  pp.  152-159,  Book  IV, 

prop.  29.)  [Qlaa], 

London.     4to. 

(Trans,  of  1533  by  [Thomas  Taylor].) 

1793. 

Hauff,  J.  K.  E.     Programma  academicum  quo  duas  vexatissimas  matheseo.s  purae 
elementaris  theorias  enodare  inque  luce  dudum  desiderata  collocare  conatur. 
Marburg.     4to.     pp.  33.  [Qlaa] 

1794. 

Legendre,  A.  M.     Elements  de  geometric.  [Qlaa] 

Paris.     8vo. 
2nd  ed.  (1796);   3rd  ed.  (1800)  =  4tb  ed.  (1802)  =  5th  ed.  (1804)  =  6th  ed. 

(1806)  =  7th  ed.  (1808)  =  8th  ed.  (1809);  9th  ed.  (1812)=  10th  ed. 

(1813)  =  11th  ed.  (1817);   12th  ed.  (1823)  =  later  editions. 
Trans.  English,  1824. 
Criticised  by  Leslie,  1811.     Lesliecriticised  byPLAYFAiR,  1812.     Detailed 

examination  by  Maurice.  1819,  and  Anox.,  1819. 
[AU  eds.  contain  in  Note  II  the  functional  proof  of  Euclid's    axiom. 

Legendre' s  various  attempts  to  prove  the  axiom  are  collected  in  his 

Memoir  of  1833.]     (See  1796,  1800,  1812,  1823.) 

Pagnini,  J.  M.     Epistola in  qua  continentur  castigationes  ac  supplementa 

libelli  Parmae  anno  MDCCLXXXIII  editi.  [Qlaa] 

Parma.     8vo. 

1795. 

[Chauvelot,  S.]  Introduction  a  la  geometric,  ou  developpement  de  I'idee  de 
I'etendue,  ouvrage  propre  a  guider  les  premiers  pas  des  jeunes  gens.  Par 
I'auteur  du  Livre  des  verites.  [Qlaa] 

Braunschweig. 

Fourier,  J.  Seance  de  I'EooIe  Normale  du  25  pluviose  an  III.  [On  the  definition 
of  the  plane.]  [Qla] 

Seances  £c.  Norm.,  Paris  (1800),  1,  28. 
Reprinted  in  Mathesis,  Gand,  9  (1889),  137-141. 
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Rehbein,  J.  H.  E.     Versuch  einer  neuen  Grundlegung  der  Geometric.  [QlaaJ 

Gottingen.     8vo. 

[Saladini,  G.]     Trattato  delle  parallele.  [QlaaJ 

Wildt,  J.  C.  D.  Systematis  matheseos  proxime  vulgandi  specimen.  Theses  quae 
de  lineis  parallelis  respondent,  &c.  [Qlaa] 

Habilitationsschrift.     Gottingen.     8vo.     pp.  35. 

1796. 

[Anders.]  Bemerkungen  iiber  die  Theorie  der  Parallelen  des  Herrn  Hofprediger 
iSehuIz  und  der  Herrn  Gensichen  und  Bendavid.  [Qlaa] 

Libau.     8vo.     pp.  207. 

Kaestner,  A.  G.     Geschichte  der  Mathematik.     Bd.  I.,  p.  269.  [QlaaJ 

Legendre,  A.  M.     Elements  de  geometrie.  [Qlaa] 

Paris,  2  ed. 

[Examines  the  locus  equidistant  from  a  straight  line,  and  declares  that 
if  it  is  not  straight  it  must  be  cii'cular  since  it  is  homogeneous.] 

1797. 

Langsdorf,  K.  C.  Theorie  der  Parallellinien  in  :  Ch.  v.  Wolf's  neuer  Auszug  aus 
den  Anfangsgrunden  aller  mathematischen  Wissenschaften.  Mit  Zusatzen  von 
Joh.  Tob.  Mayer  und  Karl  Chr.  Langsdorf.  [Qlaa] 

Marburg. 

Pfleiderer,  C.  F.     Scholia  in  libr.  VI  Elementorum  Euclidis.  [Qlaa] 

1707-1802  (P.),  1828  (Hill). 

Playfair,  J.     Elements  of  geometry,  containing  the  first  six  books  of  Euclid. 

Edinburgh  and  London.     8vo.  [Qlaa] 

3rd  ed.,  1810. 

Schmidt,  G.  G.  Anfangsgriinde  der  Mathematik  zum  Gebrauche  auf  Schulen  und 
Universitaten.  [Qlaa] 

Frankfurt  a.  M.     8vo.     Vol.  I,  p.  131. 

1798. 

Gilbert,  L.  W.  Die  Geometrie  nach  Legendre,  Simpson,  van  Swinden,  Gregorius 
a  St.  Vincentio  und  den  alten  ausfiihrlich  dargestellt.     Teil  1.  [Qlaa] 

Halle  a.  S.     8vo. 

Guriev,  S.     [Attempt  to  complete  the  elements  of  geometry.]     (Russ.)  [Qlaa] 

St.  Petersburg.     4to.     p.  264.     (CAN'TOH,  1880,  Vol.  IV,  p.  388w.) 

1799. 
Hauff,  J.  K.  F.     Neuer  Versuch  einer  Berichtigung  der  Euklidischen  Theorie  der 
Parallelen.  ,  [Qlaa] 

Arch.  r.  ang.  Math.,  Leipzig,  Heft  IX,  p.  74  ;  Heft  X,  p.  178. 

Hindenburg,  K.  F.     Bemerkungen  zu  dem  Aufsatz  von  Haufi.  [Qlaa] 

Arch.  r.  ang.  Math.,  Leipzig,  Heft  IX,  p.  75. 

Anon.     Theorie  des  lignes  paralleles.  [Qlaa] 

St.  Peterburg,  Nova  Acta  Ac.  Sc,  15  (Histoire),  77-78  (24  Oct.,  1799). 
[Judgment  on  Schwab's  attempt,  1801.] 

1800. 

Legendre,  A.  M.     Elements  de  geometrie.  [Qlaa] 

Paris,  3   ed.    (1800);  4  ed.  (1802);  5  ed.  (1804);  6  ed.  (1808);    7   ed. 
(1808);  8ed.  (1809). 
[Prop.  A,  Angle-sum  not  greater  than  2R,  followed  by  Prop,  that  Angle- 
sum  is  not  less  than  2R,  based  upon  assumption  that  a   straight 
line  can  be  drawn  through  any  point  to  cut  both  arms  of  an  angle.] 
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Wildt,  J.  C.  D.     Drci  Beweise  des  elf  ten  Grundsatzes  im  ersten  Buche  von  Euclids 
Elementen.  .  [Qlaa] 

Gott.  Anz.  gel.  Sachen,  Stiick  178,  pp.  1769-1772. 

1801. 

Gumaelius,  S.     Dissertatio  sistens  novam  theoriam  linearum  parallelarum. 

Lund.  [Qlaa] 

Hoffmann,  J.  J.  I.  v.     Versuch  einer  nenen  und  griindliehen  Theorie  der  Parallel- 
linien,  nebst  Widerlegung  des  Hauff'schen  Versuchs.  [Qlaa] 

Offenbach  a.  M.  :   Drede.     8vo.     pp.  48.     0,75  M. 

Limrick,  P.     Demonstration  of  the  12th  Axiom  of  the  first  book  of  Euclid.     [Qla  a] 
Calcutta,  Asiatick  Researches,  7,  449-454. 

Schwab,  J.  C.     Tentaraen  novae  parallelarum  theoriae,  notione  situs  fundatae. 

Stuttgart:  Erhard.     8vo.     pp.  xxx  +  25.     1  M.  [Qlaa] 

{SeeAso^.,  1799.) 

[Seyffer,  K.  F.]     Notice  of  ?    Schotteringk's  Demonstratio  theorematis  parallel- 
arum, Hamburg,  1799  (1790).  [Qlaa] 
Gott.  Anz.  gel.  Sachen,  1801,  p.  407-408. 

1802. 

Chauvelot,  S.     Novivelle  introduction  a  la  geometric  ou  theorie  cxacte  et  lumineuse 
del'etendue.  [Qlaa] 

Braunschweig. 

Krause,    K.    C.    F.     Dissertatio    philosophico-mathematica    de   philosophiae    et 
matheseos  notione  et  earum  intima  conjunctione.  [Qlaa] 

Jena. 

Langsdorf,  K.  C.     Anfangsgriinde  der  reinen  Elementa'r-  und  hoheren  Matbematik. 
Erlangen.     8vo.  [Qlaa] 

Voit,  P.  C.     Percursio  conatuum  demonstrandi  theoriam  parallelarum  de  iisque 
judicium.  [V2b7] 

Diss.  Gottingen  :   Brose.     8vo.     1  M. 

1803. 

Carnot,  L.  N.  M.     Geometric  de  Position.  [Qlaa] 

Paris.     4to.     Art.  435. 

Hauff,  J.  K.  F.     Lehrbegriff  der  reinen  Mathematik.  TQlaa] 

Teil  I,  Band  1,  Frankfurt  a.  M. 

Ide,  J.  J.  A.     Anfangsgriinde  der  reinen  Mathematik.     2.    Teil.     Geometric. 

Berlin.     8vo.  [Qlaa] 

[Kireher,  A.]     Nouvelle  theorie  des  paralleles,  avec  un  appendice  contenant  la 
maniere  de  perfectionner  la  theorie  des  paralleles  de  A.  M.  Legendre.      [Qlaa] 
Paris.     8vo.     pp.  64. 

Lacroix,  S.  F.     Elemens  de  Geometric  a  I'usage  de  I'ecole  centrale  des  quatre 
nations.  [Qlaa] 

Paris,  1803. 
9th  ed.,  1811  (p.  23);   also  1830. 

1804. 

Bolyai,  W.     Theoria  parallelarum.     (Theorie  der  Parallelen.)     (Sent  in  a  letter  to 
Gauss,  16th  Sept.,  1804.)  [Qlaa] 

In:  Ekgel,  "Gauss,  die  beiden  Bolyai,  etc.,"  Math.  Ann.,  49  (1897), 
168-205.     [The  original  Latin,  with  German  trans.] 
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Bolzano,  B.     Betrachtungen  iiber  einige  Gegenstande  der  Elementargeometrie. 

Prag.     8vo.     pp.  x  +  63,  1804  (Ho§) ;  1805  {J.  W.M.).  [Qlaa] 

Jacqaes,  M.  J.      Demonstration  directe  et  simple  des  proprietes  des  paralleles 
rencontrees  par  une  secante.  '  [Qlaa] 

Paris.     8vo. 

1805. 

Xacroix,  S.  F.     Essai  sur  I'enseignement  en  general  et  sur  celui  des  matheraatiques 
en  particulier.  [Qlaa] 

Paris.     8vo. 
2nded.,  1816;  3rded.,  1828. 

1806. 

Carnot,  L.  N.  M.     Memoire  sur  la  relation  qui  existe  entre  les  distances  respectives 

de  cinq  points  quelconques  pris  dans  I'espace,  suivi  d'un  essai  sur  la  theorie  des 

trans  versales.  [QI^t] 

Paris. 

Gauss,  C.  F.     Correspondence  with  Gibers,  Encke  and  Struve.  [Qlaa] 

Gauss'  Werke,  VIII,  pp.  165,  177,  188  ;  232  ;   239. 

[Gauss  to  Gibers  :  30  July,  1806,  28  Apr.,  1817,  3  May,  1827  ;    to  Encke  : 
1  Feb.,  1841  ;  to  Struve  :   11  Dec,  1846.] 

Crelder,  J.  de.     Handleiding  tot  de  beschouwende  en  werkdadige  meetkunst. 

Iste  Deel  (all  published).     Rotterdam.     4to.  [Qlaa] 

Grashof,  F.  C.  A.     Theses  sphaerologicae  quae  ex  sphaerae  notione  veram  rectae 

lineae  sistunt  definitionem,  omnique  geometriae  firmum  jacent  fundamentum. 

Berlin.     8vo.     pp.  64.  [Qla] 

1807. 

Hauff,  J.  K.  F.     Euklids  Elemente  das  erste  bis  zum  sechsten,  sammt  clem  elften 
und  zwolften  Buche,  iibersetzt  von  J.  C.  Hauff.  '  [Qlaa] 

Zweite  Auflage,  Marburg,  1807  [S.  and  E.) ;   1797  (-3/.). 

Hoffmann,  J.  J.  I.  V.     Critik  der  Parallelentheorie.     ErsterTeil.  [Qlaa] 

Jena  :   Crocker.     8vo.     pp.  xii  +  276.     3,50  M. 

Scheibel,  J-  E.     Vertheidigung  der  Theorie  der  Parallellinien  nach  Euklides. 

Breslau.     Korn.     8vo.     I  M.  [Qlaa] 

1808. 

Abreu,  J.  M.  de.     Essai  sur  la  vrai  theorie  des  paralleles.  [Qlaa] 

Lisboa. 

JeufErain,  A.     Essai  sur  les  moyens  de  perfectionner  la  theorie  des  paralleles. 

Paris,  Trav.  Soc,  Amat.  Sci.,  2,  78-106.  [Qlaa] 

Kliigel,  G.  S.     Article  :   "  Parallel  "  in  Mathematisches  ^Aorterbuch.     Drifter  Teil. 
Leipzig.     8vo.     pp.  727-739.  [VSby] 

Ouvrier,  C.  S.     Theorie  der  Parallelen,  als  Ankiindigung  eines  neuen  Versuches 
iiber  das  Erkenntnissvermogen.  [Qlaa] 

Leipzig :  Schiegg.     8vo.     pp.  55.     0,75  M. 

Schwab,  J.  C.     Essai  sur  la  situation  pour  servir  de  sujjplement  aux  principes 
de  la  geometric.  [Qlaa] 

Stuttgart,     pp.  50. 

Schweikart,  F.  K.     Die  Theorie  der  Parallellinien,  nebst  dem  Vorschlage  ihrer 
Verbannung  aus  der  Geometric.  [Qlaa] 

Leipzig  und  Jena:    Gubler.     pp.  136.     3  M.     1808  {Hoff,  P.,  S.,  Wo); 
1807  [S.SLndE.). 


16  Chronological  Catalogue.  1809 

1809. 
Abreu,  J.  M.  de.     Supplement  a  la  traduction  de  la  gcometrie  d'Euclide  de  Peyrard, 
publiee  en  1804,  et  la  geomctrie  de  Legendre,  suivi  d'un  essai  sur  la    vraie 
theorie  des  paralleles.  [Qlaa] 

Paris  et  Bordeaux.     8vo.     pp.  76. 

Playfair,  J.  Review  of  Le  Compte  rendu  par  I'lnstitut  de  France.  Discours  sur 
les  Progres  des  Sciences,  Lettres  et  Arts  depuis  1789  jusqu'a  ce  jour  (1808). 

Edinb.  Review,  Edinburgh,  15, 1-24.  [Qlaa] 

Also,  Playfair's  Works,  Vol.  IV,  Edinburgh,  1822,  pp.  331-379. 

Thibaut,  B.  F.     Grundriss  der  reinen  Mathematik.     2nd  ed.  [Qlaa] 

Gottingen.     8vo. 

3rd  ed.,  1818  ;  4th  ed.,  1822  ;    *5th  ed.,  1831. 

[1st  ed.,  1801,  does  not  contain  the  attempt  to  prove  Euclid's  axiom 
{S.  and  E.),  nor  does  the  5th  ed.] 

1810. 

Gelder,  J.  de.     Besrinselen  der  Meetkunst.  [Qlaa] 

Amsterdam.     8vo.     2nd  ed.  1817;  3rd  ed.  1829;  4th  ed.  1850. 

Knight,  T.  Remarks  on  a  new  principle  introduced  by  Legendre  in  his  "  Elements 
of  geometry."  [Qlaa] 

J.  Nat.  Phil.  Chem.  (Nicholson),  London,  27,  285-287. 

Suzanne,  P.  H.     Delamaniered'ctudier  les  mathematiques.  [Qlaa] 

Paris. 

1811. 

Brunacci,  V.  Elementi  di  algebra  e  gcometria.  Edizione  riveduta  ed  illustrata 
con  nuove  correzioni  ed  aggiunte  fra  le  quali  la  teoria  dell'  interesse  del  denaro 
ed  una  nuova  dimostrazione  del  teorema  fondamentale  delle  parallele.    [Qlaa] 

Milano.     8vo.     {S.  &  E.)     (iitccarc??  mentions  the  following  eds.) 

Ed.  by  Minarelli,  Bologna,  1851. 

Ed.  by  Masieri,  Milano,  1853,  1862. 

Bologna,  1830,  1849,  1854. 

Milano,  1808  ;  1809  ;  3  ed.,  1811  ;  1820  ;  5  ed.,  1824. 

Le  Carpentier,  F.     Theorie  des  paralleles.  [Qlaa] 

Paris :   Louis. 
Leslie,  J.     Elements  of  Geometry  and  Plane  Trigonometry  with  an  Appendix, 
and  very  copious  notes  and  illustrations.  [Qlaa] 

Edinburgh.     8vo. 

[1st  ed.,  1809,  does  not  contain  the  passage  in  question] ;    2nd  ed.,  1811, 
Note  IX,  pp.  403-406  ;  4th  ed.,  1820,  Note,  pp.  293-300. 

Neubig,  A.     Vindiciae  Euclidis.     2  Hefte.  [Qlaa] 

Erlangen.     8vo. 

1812. 

Bertrand,  L.     Elements  de  geometric.  [Qlaa] 

Paris. 
Bois-Bertrand,  E.  D.     Demonstration  du  principe  fondamental  de  la  theorie  des 
paralleles.  [Qlaa] 

Paris  :   Jacob.     0,50  fr. 

Gergonne,  J.  I).     Essai  sur  la  theorie  des  paralleles.  [Qlaa] 

Ann.  Math.,  Nimes,  3,  pp.  353-356. 
See  Stein,  1824. 

Legendre,  A.  M.     Elements  de  gcometrie.  [Qlaa] 

Paris,  9  ed.;   10  ed.  (1813) ;   11  ed.  (1817). 
[A  weak  proof  of  Euclid's  axiom  based  on  intuition.] 

Playfair,  J.     Review  of  Leslie's  Elements  of  Geometry,  2nd  ed.  (1811).  [Qlaa] 

Edinb.  Review,  Edinburgh.  20,  79-100. 
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1813. 

Duttenhofer,   J.   F.     Versuch  eines  strengen   Beweises  der  Theoreme  von  den 
Parallellinien,   vermittelst  einer  von  jenen  Theorem  en  unabhangigen  Con- 
struction des  Rechtecks.  [Qlaa] 
Stuttgart :  Loflund.     8vo.     pp.  24.     0,50  M. 

Herrmann,  C.  A.  Versuch  einer  einfachen  Begriindung  des  eilften  Euclidischen 
Axioms  und  einer  darauf  gebauten  Theorie  der  Parallellinien.  [Qlaa] 

Frankfurt  a.  M.  :   Simon.     4to.     pp.  28.     1  M. 

Lagrange,  J.  L.     Theorie  des  fonctions  analytiques.  [Q2b] 

Nouvelle  ed. 

Paris  :   Courcier.     4to.     3*  Partie,  Chap.  I,  §  1. 
4  ed.,  Paris:  Gauthier-Viliars,  1881,  18  fr. 

1814. 

Peyrard,  F.     Les  ceuvres  d'Euclide,  en  grec,  latin  et  francais,  Vol.  I.  [Qlaa] 

Paris.     4to. 

Schwab,  J.  C.  Commentatio  in  primum  elementorum  Euclidis  Libnim,  qua 
veritatem  geometriae  principiis  ontologicis  niti  evincitur,  omnesque  pro- 
positiones,  axiomatum  geometricorum  loco  habitae,  demonstrantur.      [Qlaa] 

Stuttgart.     8vo.     pp.  iv  +  67. 

Noticed  by  Gauss,  Gott.  gel.  Anz.,  Apr.,  1816. 

1815. 

Guntz,  Z.  Elementare  Theorie  der  parallelen  Geraden.  Beitrage  zur  reinen  und 
technischen  Mathematik.     Heft  I.  [Qlaa] 

Gratz. 

Ejellin,  C.  E.     Grunderna  till  geometrien.  [Qlaa] 

Metternich.  M.  VoUstandige  Theorie  der  Parallellinien.  Nebst  einem  Anhange,  in 
welchem  der  erste  Grundsatz  zur  Technik  der  geraden  Linie  angegeben 
wird.  [Qlaa] 

Mainz.     8vo.     pp.  xiv  +  44. 

Noticed  by  Gauss,  1816. 

1816. 
Burger,  J.  A.  P.     VoUstandige  Theorie  der  Parallellinien.     Nebst  Anmerkungen 
iiber  andere  bisher  ersshienene  Parallel-Theorien.  [Qlaa] 

Karlsruhe.     8vo.     pp.  xii  +  35. 
2.  ed.,  1820  ;  3.  ed.,  1833^. 

Crelle,  A.  L.     Ueber  ParaUelen-Theorien  und  das  System  der  Geometric.       [Qlaa] 
Berlin:   Maurer.     8vo.     pp.116.     2  M. 

Develey,  I.  E.  L.     Elements  de  geometric.  [Qlaa] 

Lausanne. 

Gauss,  C.  F.     1.    Notices  of  Schwab,  "Commentatio "  (1814)  and  Metternich, 

"  Vollstandige-Theorie  der  Parallellinien  "  (1815).  [Qlaa] 

Gott.  gel.  Anz.,  No.  63  (20.  April,  1816),  617-622. 
Werke,  IV,  364-368  ;  VIII,  170-174  (1873-1900). 
Stackel  and  Engel,  Theorie  der  Parallellinien  (1895),  220-223. 

2.     Brief wechsel  zwischen  Gauss  und  Gerling.  [Qlaa] 

Gauss' Werke,  VIII,  167-169,178-182,220,234-238,240-246,247-249,266. 

See  also  Stackel,  1896. 

Gerling:    11  Mar.  1816;    23  July   1818,    25    Jan.    1819;;    18-21    Dec. 

1843,  28  Feb.  1844  ;  25  Mar.  1813,  26  Feb.   1844,    15  Apr.  1844, 

7  July  1844,  21  July  1844  ;  20  June  1846  ;  ; 
Gauss:    U  Apr.  1816;   25   Aug.   1818,    16  Mar.  1819;    14  Feb.   1832; 

4  Feb.   1844,  8  Feb.  1844  ;    8  Apr.  1844,   17  Apr.  1844,   14  July 

1844  ;  23  June  1846  ;  2  Oct.  1846. 
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Hoffmann,  J.  J.  I.     Bemerkung  zu  der  Parallelentheorie  von  L[udicke]  (1816). 

Ann.  Physik,  Leipzig,  54,  314-316.  [Qlaa] 

L[udicke],  A.  F.     Ueber  die  Parallelentheorie.  [Qlaa] 

Ann.  Physik,  Lepzig,  52,  451-452. 

Vermehren,  C.  C.  H.  Versuch  die  Lehre  von  den  parallelen  und  convergenten 
Linien  aus  einfachen  Begriffen  vollstandig  herzuleiten  nnd  griindlich  zu 
erweisen.  [Qlaa] 

Giistrow:   Stiller  (Rostock).     8vo.     pp.26.     0,75  M. 

Wachter.  F.  L.     [Letter  to  Gaus.s,  12  Dec,  1816.]  [Qlb] 

Gauss' Werke,  VIII,  175-176. 

1817. 
Blum,  H.  C.     Noch  etwas  in  Beziehung  auf  die  Theorie  der  Parallellinien.      [Qlaa] 
Ann.  Physik,  Leipzig,  57,  222-224. 

Borgen,  P.  N.    De  lineis  rectis  ubique  aequali  sejunctis  spatio  defendendis.    [Qlaa] 
Hadersleben. 

Ludicke,  A.  F.  Bemerkungen  iiber  die  Vierecke  mit  gleichen  gegeniiberliegenden 
Seiten.  [Qlaa] 

Ann.  Physik,  Leipzig,  56,  198,  334-439. 

Ohm,  G.  S.     Grundlinien  zu  einer  zweckmassigen  BehandJung  der  Geometrie. 

Erlangen.     8vo.     pp.  91.  [Qlaa] 

Wachter,  F.  L.     Demonstratio  axiomatis  geometrici  in  Euclideis  undecimi. 

Dmzig.     8vo.     pp.  15.  [Qlaa] 

Trans.  German  by  St.vckel,  1900. 

1818. 
Bonnycastle,  J.     Elements  of  geometry,  &c.  •      [Qlaa] 

London,  6th  ed. 
.See  eds.  1-5,  1789. 

Exley,  Thomas.  The  theory  of  parallel  lines  perfected,  or  the  twelfth  axiom  of 
Euclid's  Elements  demonstrated.  [Qlaa] 

London.     8vo.     pp.  16. 

Flauti,  V.  Nuova  dimostrazione  del  postulato  quinto  di  Euclide  con  aggiunte 
altre  ricerche  suUo  stesso  argomento  fatte  da  Proclo,  da  Nassir-Eddin,  da 
Clavio  e  da  Simson.  [Qlaa] 

Napoli.     4to. 

H[ellwag],  C.  F.      Euklids  eilfter  Grundsatz  als  Lehrsatz  bewiesen.  [Qlaa] 

Hamburg.     4to.     pp.  8. 

Hessling,  C.  W.     Versuch  einer  Theorie  der  Parallelen.  [Qlaa] 

Halle  a.  S.  :  Kiimmel.     8vo.     pp.  223.     3,50  M. 

Mayer,  Johann  Tobias.  Wolfs  Anfangsgriinde  der  reinen  Elementar-  und  hoheren 
Mathematik  mit  Veranderungen  und  Zusatzen  von  Mayer  und  Langsdorf  und 
umgeandertem  Text  von  Miiller.     2.  Ausgabe.  [Qlaa] 

Marburg. 

Schweikart,  F.  K.     [On  Astralgeometry.]  [Qlb] 

Fragment  in  Gauss'  Werke,  Vltl.,  180. 

Anon.  Critische  Revision  der  im  jiingst  verflossenen  Quinquennium  erschienenen 
Schriften  iiber  Parallelen-Theorie.  [Qlaa] 

Heidelberger  Jahrb.  Lit.,  1818,  689-703,  849-862. 

1819. 

Cresswell,  D.  A  treatise  of  geometry,  containing  the  first  six  books  of  Euclid's 
Elements,  methodically  arranged  and  concisely  demonstrated.  Together  with 
the  elements  of  solid  geometry.  [Qlaa] 

Cambridge.     8vo. 
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Hauff,  J.  K.  F.     Nova  rectarum  parallelarum  theoria.  [Qlaoc] 

Gand.     4to. 

Konig,  G.  L.     Supplementa  in  Euclidem.  [Qlaa] 

Eutin.     4to. 

Ludicke,  A.  F.     Versuch  einer  neuen  Theorie  der  Parallellinien  im  Zusammenhange 
mit  den  Grundlehren  der  Geometrie.  [Qlaa] 

Meissen :    Goedsche.     8vo.     pp.  15.     0,50  M. 

[Maurice,  F.  G.]     Sur  I'application  de  1' Algorithme  des  fonctions  a  la  demonstration 
des  propositions  f  ondamentales  de  la  Geometric,  en  reponse  a  quelquea  critiques. 
Bibl.  univ.,  Geneve,  12,  85-98.  [Qlaa] 

Trans.  English,  1824. 

M tiller,  J.  W.     Ausfiihrliche  evidente  Theorie  der  Parallellinien.  [Qlaa] 

Niirnberg :   Lechner.     8vo.     pp.79.     1,75  M. 

Ohm,  M.     Kritische  Beleuchtungen  der  Mathematik  iiberhaupt  und  der  euklidi- 
schen  Geometrie  insbesondere.  [Qlaa] 

Berlin.     8vo. 

Anon.     Sur  I'emploi  de  Talgorithme  des  fonctions,  dans  la  demonstration  des 
theoremes  de  geometrie.  [Qlaa] 

Ann.  Math.,  Nimes,  10,  161-183. 

1820. 
Biirger,  J.   A.   P.     Vollstandige  Theorie  der  Parallellinien  nebst  Anmerkungen 
iiber  andere  bisher  erschienene  Paralleltheorien.     Zweite  Ausgabe.  [Qlaa] 

Karlsruhe.     8vo.     pp.  53. 
{See  1816.) 

Gerling,  C.  L.     Johann  Friedrich  Lorenz'  Grundriss  der  reinen  und  angewandten 
Mathematik,  neu  herausgegeben  von  Ch.  L.  Gerling.  [Qlaa] 

Helrastedt.     8vo.     2  Telle. 
1851,  (p.  187). 

Gruson,  J.  P.     Die  Geometrie  nach  Erzeugung  der  Begriffe  in  systematisch  geord- 
neten  Fragen  und  Aufgaben.  [Qlaa] 

Berlin. 

Hauber,  C.  F.     Chrestomatia  geometrica  continens  Euclidis  elementorum  principium 

graece  usque  ad  libri  primi  propositionem  XXVI  et  ad  illud  Graeca  Procli 

Latina  Savilii  aliorumque  scholia  cum  notitiis  historicis.      Nebst  einem  Anhung 

aus  Prof.  Pfleiderers  Papieren.  [Qlaa] 

Tiibingen.     8vo; 

Ltidicke,  A.  F.     Zur  Theorie  der  Parallellinien.  [Qlaa] 

Ann.  Physik,  Leipzig,  64,  341. 

Schweikart,  F.  K.     Letters  to  his  nephew,  Taurinus,  1  Oct.,  1820,  18  Nov.,  1824. 

In  Stackel  and  Engel,  1895,  pp.  248,  245.  [Qlb] 

Struve,  K.  L.     Theorie  der  Parallellinien.  [Qlaa] 

Konigsberg  :   Degen.     8vo.     pp.  xii  +  36.     1,50  M. 

1821. 

Creizenach,  M.     Abhandlung  iiber  den  elften  Euklidischen  Grundsatz  in  Betreff  der 
Parallellinien.  [Qlaa] 

Mainz :   Kupferberg.     4to.     pp.  28.     0,50  M. 

Erb,  K.  A.     Zur  Mathematik  und  Logik.  [Qlaa] 

Heidelberg. 

HauS,  J.  K.  F.     Nova  rectarum  parallelarum  theoria,  editio  altera  supplementis 
aucta.  [Qlaa] 

Frankfurt  a.  M.  :   Andrea.     4to.     pp.  viii  +  86.     2  M. 
{See  1819.) 
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Kiister,  J.  C.     Versuch  einer  neuen  Theorie  der  Parallelen.     Mit  einer  Vorrede  von 
Hofrath  Biihrens.  [Qlaal 

Hamm  :   Schultz  u.  Wundermann.     8vo.     pp.  38.     0,50  M. 

Mdnnich,  B.  F.     Ein  Versuch  die  Theorie  der  Parallellinien  auf  einen  Grund- 
begriff  der  allgemeinen  Grossenlehre  zuriickzufiihren.  [Qlaa] 

Berlin :   Reimer.     Svo.     pp.  56.     1  M. 

Anon.     Sulla  teoria  delle  parallele  e  su  quella  delle  figure  equivalenti.  [Qlaa] 

Gazatti  di  Bologna,  1821,  No.  38. 

1822. 
Fries,  J.  F.     Die  mathematische  Natur- Philosophic  nach  philosophischer  Methode 
bearbeitet.  [Qlaa] 

Heidelberg.     Svo. 
Gauss,  C.  F.     Notice  of  C  R.  Miiller,  "  Theorie  der  Parrallelen  "  (1822).         [Qlaa] 
Gott.  gel.  Anz  ,  Nos.  172,  173  (28  Oct ,  1822),  1725-1728. 
Werke,  IV,  368-370  ;   VIII,  183-185. 
Stackel  and  Engel,  Theorie  der  Paralleljinien  (1895),  223-226. 

Ivory,  J.     On  the  theory  of  parallel  lines  in  geometry.  [Qlaa] 

Phil.  Mag.,  London,  59,  161-167. 

Ludicke,  A.  F.     Rein  geometrische  Theorie  der  Parallellinien.  [Qlaa] 

Ann.  Physik,  Leipzig,  72,  423-428. 

Meikle,  H.     On  the  theory  of  parallel  lines  in  geometry.  [Qlaa] 

Phil.  Mag.,  London,  60,  423-426. 

Metternich,  M.    VoUstandige  Theorie  der  Parallellinien,  oder  geometrischer  Beweis 
des  eilften  Euklidischen  Grundsatzes.     Zweite  umgearbeitete  Auflage. 

Mainz  :   Kupferberg.     Svo.     pp.  xx  +  41.     1,125  M.  [Qlaa] 

Miiller,  C.  R.     Theorie  der  Parallelen.  [Qlaa] 

Marburg:   Krieger.     4to.     pp.  iv  +  41.     0,75  M. 

1823. 
Bolyai,  J.     [Letter  to  his  father.]     3  Nov.,  1823.  [Qlb] 

Facsimile  in  J.  Bolyai  in  memoriam,  Anon.,  1902^,  with  Latin  translation. 
Quoted   in   German,   Stackel  and  Engel,   1895,   p.   241  ;    in  English, 
Halsted's  Bolyai,  1891. 

A.    A  review  of  four  books  on  the  theory  of  parallels  :  Hauff,  Nova  rectarum 

2nd  ed.,  1S21  ;  C.  R.  Miiller,  Theorie  der  Parallellinien  1822  ;  D.  Huber,  Nova 

theoria 1823  ;  and  F.  G.  L.  Wahl,  Dissertatio 1823.  [Qlaa] 

Jenaische  allg.  LitZ.  (1823),  3,  No.  158,  col.  297-302,  Aug  ,  1S23. 

Dg.     Review  of  Hauff's  Nova  rectarum 2nd  ed.,  1821.  [Qlaa] 

Jenaische  allg.  LitZ.  (1823),  1,  No.  16,  col.  125-126,  Jan.,  1823. 

Huber,  D.     Nova  theoria  de  parallelarum  rectarum  pruprietatibus.  [Qlaa] 

Basel :  Schweighauser.     Svo.     pp.  40.     1  M. 

Legendre,  A.  M.     Elements  de  geometrie.  [Qlaa] 

Paris,  12  ed. 

[Demonstration  of  angle-sum  by  a  series  of  triangles  with  the  same  area 
and  angle-sum.] 
Ifordmann,  G.     Ueber  Bendavids  Lehrsatz.  [Qlaa] 

Berlin  :  Maurer.     1,75  M. 

Paucker,  M.  G.     Die  ebene  Geometrie  der  geraden  Linie  und  des  Kreises  oder  die 

Elemente.  [Qlaa] 

Konigsberg.     Svo. 

Wahl,   F.    W.    L.     Dissertatio   mathematica,   symbolas  ad   epicrisin   theoriarum 

parallelas  spectantium  continens,  Particula  I.     Insunt  IV  theoriae  earumque 

censura.  [Qlaa] 

Jena  :   Crocker.     4to.     pp.  viii  -f  44.     1,50  M. 
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Anon.  Essai  de  demonstration  du  principo  qui  sert  de  fondament  a  la  theorie 
des  paralleles.  [Qlaa] 

Ann.  Math.,  Nimes,  14,  269-272. 
{See  Stein,  1824.) 

1824. 
Bensemann,  J.  D.     Dissertatio  de  undecimo  axiomate  elementorum  Euclidis  pro 
facultate  legendi.  [Qlaa] 

Halle  a.  S.     8vo.     pp.  50. 

Camerer,  J.  W.   (with  C.  P.  Hauber).     Euclidis  elementorum  libri  sex  priores, 

graece  et  latine,  commentario  e  scriptis  veterum  ac  recentiorum  mathemati- 

corum  et  Pfleidereri  maxime  illustrati.       (Excursus  ad  Elementorum,  i,  29. 

Vol.  I,  pp.  402-442.)  LV2b7] 

Berlin:  Reimer.     Svo. 

Noticed  in  Jenaische  allg.  LitZ.,  1826,  n.  35-37  ;  Heidelb.  Jhrb.  Lit. 
Math.  Phys.,  1826,  n.  7,  p.  686  £q.  ;  Seebod.  Crit.  Bib.,  1826,  C. 
VII,  p.  697  sq. 

Foex.  Memoire  relatif  a  la  theorie  des  paralleles.  Rapport  fait  par  MM.  Ampere 
et  Gauchy.  [Qlaa] 

EuU.  so.  math.  astr.  phys.  chim.,  Paris,  1,  70. 

Gauss,  C.  F.  and  F.  A.  Taurinus.     Correspondence  between  Gauss  and  Taurinus. 

G.  to  T.,  8  Nov.,  1824.     Gauss's  Werke,  VIII.,  186-188.  [Qlb] 

T.  to  G.,  30  Oct.,  1824;  20  Mar.,  1825;  29  Dec,  1829.    <S'eeSTACKEL,1899». 

Ivory,  J.  On  the  application  of  the  algebraic  functions  to  prove  the  properties 
of  parallel  lines.  [Qlaa] 

Phil.  Mag.,  London,  63,  161-167,  246-252. 

Jacobi,  C.  F.  A.  De  undecimo  Euclidis  axiomate  judicium,  cui  accedunt  pauca 
de  trisectione  anguli.  [Qlaa] 

Jena.     8vo.     pp.  54. 

Xaplace,  P.  S.     Exposition  du  systeme  du  monde.     5  ed.  [Qlaa] 

Paris.     4to.     Livre  V,  Chap.  V.     Note. 
Gth  ed.,  1835,  p.  440.     Note. 

Legendre,  A.  M.  Elements  of  geometry  and  trigonometry,  with  notes.  Edited 
by  David  Brewster.  [Qlaa] 

Edinburgh  :  Oliver  &  Boyd. 
[Trans,  by  T.  Carlyle  {see  De  Morgan,  Budget  of  Paradoxes,  p.  499)  of 

the  11th  ed.  with  some  of  Legendre's  additions  of  the  12th  ed.] 
[Contains  a  translation  of  Maurice,  1819,  and  an  analysis  of  Leslie's 
objections.] 

Itfaurice,  F.  G.     On  the  application  of  the  algorithm  of  functions  to  demonstrate 
the  fundamental  propositions  of  geometry;  in  reply  to  some  criticisms.  [Qlaa] 
Legendre's  Elements  of  Geometry.     Elitid  by  Brewster,  pp.  230-238. 
[Trans,  of  1819.] 

Stein,  J.  P.  W.  Examen  de  quelques  tentatives  de  theorie  des  paralleles.  [Le- 
gendre, 1823;  Gergonne,  1812;  Anon.,  1823.     With  notes  by  Gergonne.] 

Ann.  Math.,  Nimes,  15  (1824),  77-84;  16  (1825),  45-54,  257-262.  [Qlaa] 
Walsh,  J.     On  parallel  straight  lines.  [Qlaa] 

Phil.  Mag.,  London,  63,  100-102,  271-273. 

1825. 
Colburn,  W.     Nouvelle  theorie  des  lignes  paralleles.  [Qlaa] 

Bostoi  J.  Phil.,  Oct.,  1825,  p.  81,  June  1826,  p.  490. 

Gauss,  C.  F.     Neue  allgemeine  Untersuchungen  iiber  die  krummen  Flachen  (1825). 
Gauss'  AVerke,  VIII,  408-443.  [Qla;3J 

Enghsh  trans.,  1902,  by  Morehead  and  Hiltebeitel,  pp.  79-110. 
[A  first  draft  of  1828.] 
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Hegenberg,  F.    A.     Vollstandige,    auf   die   bekannten   Elementarsatze   von   den 
geraden  Linien  und  Winkeln  gegriindete  Theorie  der  Parallellinien.         [Qlaa] 
Berlin :    Enslin.     8vo.     pp.  46.     1  M. 

Servois.     Lettre  an  redacteur  des  Annales  :   Sur  la  theorie  des  paralleles.       [Qlaa] 
Ann.  Math.,  Nimes,  16,  233-238. 

Taurinus,  F.  A.     Theorie  der  Parallellinien.  [Qlaa,  b] 

Koln  :    Bachem.     8vo.     pp.  xiv  +  93.     Nachtrag,  pp.  95-102.     2  M. 
Extracts  (pp.  81  ff )  in  Stackel  and  Engel,  1895,  pp.  255-206. 
Noticed  in  the  Allgemeino  Deutsche  Litteraturzeitung,  Sept.  1827- 

1826. 
Bouvier,  L.  C.     Essai  de  demonstration  du  postulatum  XI  des  Elements  d'EucIide. 
Ann.  Math.,  Nimes,  17  (1826-7),  152.  [Qlaa] 

Colburn,  W.     A  new  theory  of  parallel  lines.  [Qlaa] 

Boston  J.  Phil.,  3,  81-91,  490-491. 

(<See  Strong,  1826.) 
Grashof,  F.  C.  A.     Ueber  die  ersten  Begriffe  der  Geometrie,  zunachst  mit  Bezug 
auf  Parallelentheorien.  [Qlaa] 

Programm  des  Carmeliter-Gymnasiums  zu  Koln.     Berlin. 

HofCmann,  J.  J.  I.  Vermischte  Aufsatze  aus  der  Physik,  Philosophic  und  Mathe- 
matik  fiir  Liebhaber  dieser  Wissenschaften :  Ueber  das  Verhaltniss  des 
Parallelenproblems  zur  Elementargeometrie.  [Qlaa] 

Frankfurt  a.  M.     8vo. 

Lobafiavskij,  N.  I.  Exposition  succincte  des  principes  de  la  geometrie  avec  une 
demonstration  rigoureuse  du  theoreme  des  paralleles.  [Qlb  (K)j 

Kazaii  Univ.  (Physico-math.    Section). 

[This  MS.  paper  has  been  lost,  but  an  abstract  has  been  preserved  in  the 
paper  "  On  the  foundations  of  geometry,"  1829-30.] 

Minarelli,  C     Dimostrazione  del  quinto  postulate  d'Euclide.  [Qlaa] 

Bologna.     8vo.     pp.  20. 

Miiller,  J.  W.  Neue  Beitrage  zu  der  Parallelen-Theorie,  den  Beweisen  des  Pytha- 
goraischen  Lehrsatzes  und  den  Berechnungsarten  der  Pythagoriiischen 
Zahlendreiecke.  [Qlaa] 

Augsburg  und  Leipzig.     8vo.     pp.  71.     Anhang,  pp.  28. 

Olivier,  L.     Ueber  den  cilften  Grundsatz  in  Euklids  Elementen  der  Geometric. 

J.  Math.,  Berlin,  1,  151.  [Qlaa] 

Strong,  T.     Remarks  on  Mr.  Colbubn's  theory  of  parallel  lines  [1826].  [Qlaa] 

Boston  J.  Phil.,  3.  371-372  [271-272]. 

Taurinus,  F.  A.     Geometriae  prima  elementa.  [Q^b] 

Koln.     8vo.     pp.  76. 
Extracts  (pp.  56  ff )  in  German  in  Stackel  and  Engel,  1895,  pp.  267-283. 

1827. 

Brasztyenszky,  A.  A.     Elementa  geometriae  et  trigonometriae  planae.  [Qlaa] 

Raab. 
Gauss,  C.  F.     Disquisitiones  generales  circa  superficies  curvas.     [Abstract,  by  the 
Author,  of  1828.]  [Qla)3] 

Gott.  gel.  Anz.,  1827.  No.  177,  pp.  1761-1768. 

Werkc,  IV,  341-347. 

Trans.  English  by  Morehead  and  Hiltebeitel,  1902. 

Knar,  J.     Ueber  die  Theorie  der  Parallellinien.  [Qlaa] 

Zs.  Phys.  Math.,  Wien,  3,  404-439. 

Koch,  C.  A.  Ueber  Parallellinien.  Ein  Versuch,  dem  Urtheil  Sachkundiger 
gewidmet.  [Qlaa] 

Hamburg :    Herold.     8vo.    pp.  12. 
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Moebius,  A.  F.  Der  barycentrische  Calcul,  ein  neues  Hiilfsmittel  zur  analytischen 
Geometrie.  [Qlaa,  K",  2,  Q2ca] 

Leipzig.     (§140,  K^.) 
Gesamraelte  Werke,  Bd.  I,  Leipzig,  Hirzel,  1885.     8vo.     p.  176. 

Neubig,  A.     Die  Parallelentheorie.  [Qlaa] 

Pr.  Bayreuth  :    Grau.     4to.     0,50  M. 

Young,  J.  R.     Elements  of  Geometry.  [Qlaa] 

8vo.     (Notes,  p.  178.) 

1828. 

Gauss,  C.  F.  Disquisitiones  generales  circa  superficies  curvas.  Societati  regiae 
oblatae  D.  8,  Oct.  1827.  [Qla/8] 

Gottingen,  Commentat.  rec.  Soc.  Sci.,  6  (1823-27),  99-146. 

Also  Gottingae  :    Typis  Dietrichianis.     pp.  50.     1828. 

Reprinted  in  liatin  in  Liouville's  edition  of  Monge's  "Application  de 
I'analyse  a  la  geometrie,"  Paris  (1850),  pp.  505-546,  under  the  title 
"Recherches  sur  la  theorie  generale  des  surfaces  courbes." 

Also  Gauss,  Werke,  IV  (1873),  217-258. 

Abstract  by  author,  see  1827. 

Trans.  French  bv  T.  Abadie,  1852,  by  E.  Roger,  1855  ;  German  by 
Boklen,  1884^  by  Wangerin,  1889  ;  English,  1902. 

Knar,  J.     Beriehtisung  seiner  Ansicht  von  den  Parallellinien.  [Qlaa]' 

Zs.  Phys.'Math.,  Wien,  4,  427-438. 

Lampredi,  U.     Intorno  ad  un  passo  di  Euclide  sulla  teoria  delle  parallele.      [Qlaa] 
Giom.  Arcad.,  Roma,  40. 

Lardner,  D.     The  first  six  books  of  Euclid's  Elements,   with  a  Commentary, 
Geometrical  Exercises,  etc.,  and  a  treatise  on  solid  geometry.     [With  Ap- 
pendix on  the  theory  of  parallel  lines.]  [V2b7]' 
London,  1828  (11th  ed.,  1855). 

Scorza,  G.     Euclide  vendicato.  [Qlaa]; 

Napoli. 
{See  Napoli,  Atti  Ace.  sc.  Soc.  Borbonica,  6  (1851),  xviii.) 

Terquem,  0.     Manuel  de  Geometrie.  [Qlaa]. 

Paris.     8vo.     Note  I. 

1829. 

Courtin.     Theorie  des  paraUeles.  [Qlaa]! 

Angouleme :  Tremeau. 

'Gauss,  C.  F.  and  F.  W.  Bessel.     Correspondence  between  Gauss  and  Bessel. 

G.  to  B.,  27  Jan.,  1829  ;  9  Apr.,  1830.  [Qlaal 

B.  to  G.,  10  Feb.,  1829. 
Gauss'  Werke,  VIII.,  200-201. 
Stackel  and  Engel,  1895,  pp.  226-227. 

Huber,  D.  Johann  Heinrich  Lambert,  nach  seinem  Leben  und  Werken  darge- 
stellt.  [V2b5] 

Basel. 
[Contains  : 

1.  The  editor's  preface  on  the  Lambert  festival  at  Miilhausen,  1828. 

2.  Lambert's  life,  by  Matthias  Graf. 

3.  L.'s  contributions  to  theoretical  philosophy,  by  Simon  Erhardt. 

4.  L.'s  contributions  to  the  mathematical  and  physical  sciences, 

by  D.  Huber.] 

Lehmann,  J.  W.  H.  Mathematische  Abhandlungen,  betreffend  die  Begriindung  und 
Bearbeitung  verschiedener  mathematischen  Theorien.  [Qlaa] 

Zerb.st.     8vo.     pp.  539. 
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LobEdevskij,  N.  I.     0  HaHa.iax'i.  reoMerpm.     [On  the  foundations  of  geometry.] 

[Qlb  (K)] 
Kazanskij  Vestnik,  Part  25  :    Feb.  and  Mar.,  1829,  pp.  178-187  ;    Apr., 
1829,  pp.  228-241.     Part  27:    Nov.  and  Dec,  1829,  pp.  227-243. 
Part  28  :    Mar.  and  Apr.,  1830,  pp.  251-283  ;    July  and  Aug.,  1830, 
pp.  571-fi36. 
Geometrical  Works,  T,  1-67. 
Trans.  German,  1898^. 
Review  in  OmhT)  oie'iecTBa.  ("  Son  of  the  Fatherland"),  1834,  No.  41. 

Beinhold,  H.  J.     Theorie  des  Krummzapfens  nebst  einem  Anhange :    Versuch 
einer  rein  geometrischen  Begriindung  der  Lehre  von  den  Parallellinien. 

Munster.     8vo.  [Qlaa] 

1830. 

B     .     .     .     r,  J.  F.     Neue  Theorie  der  Parallelen.  [Qlaa] 

Quatember  Zs.,  Mitau,  2  (Bd.  3),  35-53. 

Rindfleisch,  G.  W.     Ueber  Parallellinien.  [Qlaa] 

Programm  des  Gymnasiums  zu  Liegnitz. 

Sokolowski,  P.  K.  M.     Theorie  der  Parallelen.  [Qlaa] 

Dorpat. 
[Thompson,  T.  Perronet.]  The  first  book  of  Euclid's  Elements.  With  alterations 
and  familiar  notes.  Being  an  attempt  to  get  rid  of  Axioms  altogether  ;  and 
to  establish  the  theory  of  parallel  lines,  without  the  introduction  of  any 
principle  not  common  to  other  parts  of  the  Elements.  By  a  member  of  the 
University  of  Cambridge.  [Qlaa] 

London  :   R.  Heward.     8vo.     pp.  96.     3rd  ed. 

4th  ed.  under  a  new  title,  see  1833. 

Reviewed  in  Westminster  Review,  London,  13  (1830),  pp.  503-509. 

1831 

De  Morgan,  A.     On  the  study  and  difficulties  of  mathematics.  [Qlaa] 

London  :   Society  for  the  Diffusion  of  Useful  Knowledge. 
New  ed.       Edited  by  T.  J.  McCormack.      Chicago  :    The  Open  Court 
Publishing  Company.     8vo.     pp.   vi  +  288,   1898.     $1,50  (55.  Qd.) 
See  Chap.  XV,  Axioms,  and  footnote  by  editor,  p.  232. 

Falck,  H.     Larobok  i  Geometrien  och  Trigonometrien  med  strangt  bevis  i  laran 
om  parallela  linier.  [Qlaa] 

Upsala. 

Lehmann,  J.  W.  H.     Anfangsgriinde  der  hoheren  Mechanik,  nach  der  antiken  rein 
geometrischen  Methode  bearbeitet.  [Qlaa] 

Berlin.     8vo. 

1832. 

Bolyai,    W.     Tentamen   Juventutem    studiosam   in   elementa   Matheseos  purae, 

elementaris  ac  sublimioris  methodo  intuitiva   evidentiaque   huic  propria,  in- 

troducendi ;   cum  appendice  triplici.  [Qla.  a] 

Tomus   I,    1832,    pp.    xcviii  +  502 ;     Tomus    II,    1833.     8vo.     Maros- 

Vasarhelyini. 
2nd  ed.  1897. 

Bolyai,  J.     Appendix,  scientiam  spatii  absolute  veram  exhibens  :    a  veritate  aut 

falsitate    Axiomatis   XI    Euclidei   (a  priori   hand   unquam   decidanda)    in- 

dependentem.     Auctore  Johanne  Bolyai  de  eadem,  Geometrarum  in  Exercitu 

Caesareo  Regio  Austriaco  Castrensium  Captaneo.  [Qlb  (K,  20e] 

Maros-Vasarhely,  pp.  26. 

[Printed  as  an  Appendix  to  his  father's  "  Tentamen ,"  Vol.  I.] 

Editions  and  translations  :    1897^ ;   1902  ;  French,  1867  ;    Italian,  1868  ; 
German,  Frischauf,  1872  ;  English,  1891  ;  Magyar,  1897' 2. 
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Doppler,  C.     Ein  Beitrag  zur  Parallelentheorie.  [Qlaal 

Wien,  Jhrb.  Polytech.  Inst.,  17,  167-171. 

Giroud,  A.     Nouvelle  theorie  des  paralleles.  [Qlaa] 

Paris  :  Bachelier. 

Steiner,  J.  Systematische  Entwickelung  der  Abhangigkeit  geometrischer  Gestalten 
von  einander.  [Qlaa] 

Berlin.     8vo. 

Gesammelte  Werke,  Bd.  1,  Berlin,  1886.     8vo.     p.  240. 
Ostwald's  Klassiker  der  exacten  Wissenschaften,  Nos.  82  and  83.     2  M. 
and  2,40  M. 

Wilkie,  D.  The  theory  of  parallel  lines,  being  an  attempt  to  demonstrate  the 
twelfth  axiom  of  Euclid.  [Qlaa] 

Quebec,  Trans.  Lit.  Hist.  Soc,  3,  72-82. 

1833. 

Burger,  J.  A.  P.     1.  Vollstandig  erwiesene,  von  den  altesten  Zeiten  bis  jetzt  noch 

unberichtigt  gewesene  Theorie  der  Parallellinien,  nebst   einer  Critik  mehrer 

bisher  erschienener  Paralleltheorien  und  Anfuhrung  anderer  neuerfundener 

geometrischer  Gegenstande.  [Qlaa] 

Heidelberg.     8vo.     pp.  xii  +  208. 

2.  VoUstandige  Theorie  der  Parallellinien.     3.  Aufl.  [Qlaa] 

Heidelberg  :  Reichard.     3  M. 
See  1816. 

Ekstrand,  J.    Larobok  i  geometriens  elementer.     Part  I.  [Qlaa] 

Jonkoping. 

Legendre,  A.  M.  Reflexions  sur  differentes  manieres  de  demontrer  la  theorie  des 
paralleles  ou  le  theoreme  sur  la  somme  des  trois  angles  du  triangle.  [Qlaa] 

Paris,  Mem.  Acad.  sc.  Inst.,  12,  367-410,  1  pi. 

[Thompson,  T.  Perronet]  Geometry  Av-ithout  axioms,  or  the  first  book  of  Euclid's 
Elements,  with  alterations  and  familiar  notes  ;  and  an  intercalary  book  in 
which  the  straight  line  and  plane  are  derived  from  properties  of  the  sphere 

[With]  an  Appendix  containing  notices  of  methods  at  different  times 

proposed  for  getting  over  the  difficulty  in  the  twelfth  axiom  of  Euclid.  By  a 
member  of  the  University  of  Cambridge.  [Qlaa] 

London,  pp.  x  +  148,  1833,4th  ed.    (3rd  ed.  see  1830  ;  5th  ed.  see  1834). 

Trans.  French,  1836. 

Review  by  De  Morgan,  1834. 

Wiessner,  G.     Beweis  iiber  Parallellinien  oder  dass  alle  drei  Winkel  eines  jeden 

Dreieckes  zusammen  genommen  zwei  rechten  Winkeln  gleich  sind.    2.  Auflage. 

Jena  :   Hinrichs  (Leipzig).     0,50  M.  [Qlaa] 

1834. 

Ampere,  A.  M.  Essai  sur  la  philosophie  des  sciences,  ou  exposition  analytique  d'una 
classification  naturelle  de  toutes  les  connaissances  humaines.  [Qlaa] 

Paris,     pp.  65-69. 

Biirger,  J.  A.  P.     Neuaufgefundener  Beweis   von   dem   seit  21  hundert  Jahren 

unberichtigt  gewesenen  eilften  Euklidischen  Grundsatze  in  der  Geometrie  in 

Betreff  der  Paralleltheorie.  [Qlaa] 

Heidelberg  :  Reichard.     8vo.     pp.  16,  1  pi.    0,375  M.    Nachtrag,  pp.  16. 

Crelle,  A.  L.     Zur  Theorie  der  Ebene.  [Qla] 

Berlin,  Abh.  Ak.  Wiss.  1834,  23-64,  with  plate. 

[De  Morgan,  A.]     [Review  of]  Geometry  without  Axioms Fourth  ed.     [By 

T.  P.  Thompson,  1834.]  [Qlaa] 

Q.  J.  Educ,  London,  7  (No.  13,  Jan.,  1834),  105-115. 
(ASeeANON.,  1834.) 
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Dresler,  J.  H.     Die  Theorie  der  Parallellinien  in  den  ersten  Elementen  der  Geo- 
motrie  begriindet  und  gesichert.  [Qlaa] 

Programm  des  Padagogiums  zu  Wiesbaden.     4to.     pjj.  32. 

Jacobi,  C.  G.  J.     De  binis  quibuslibet  functionibns  homogeneis,  &c.  [Q2c)8] 

J.  Math.,  Berlin,  12,  1-69. 

Metzing,  L.     Beweis  des  eilften  Euklidischen  Grundsatzes.  [Qlaa] 

Berlin :  Logier.     8vo.     pp.  43.     0,75  M. 

Swinden,  J\  H.  van.     Elemente  der  Geometrie,  iibersetzt  von  C.  F.  A.  Jacobi. 

Jena.     8vo.     9  M.  [Qlaa] 

[Trans,  of  1790.] 

Thompson,  T.  P.     Geometry  without  axioms,  &c.  [Qla,  a,  V2b7] 

London,     pp.  viii  +  156.     5th  ed. 
(AS'eel833.) 
Review,  Anon.,  1834. 

Thomson,  J.     The  first  six  and  the  eleventh  and  twelfth  books  of  Euclid's  Elements  ; 
with  notes  and  illustrations.  [Qlaa] 

Edinburgh.     8vo.     (Notes,  pp.  351-360.) 
Review,  Anon.,  1834. 

Tisserand,  P.  A.     Manuel  contenant  les  mathematiques  et  la  physique  elementaire 
avec  une  nouvelle  theorie  des  parallcles.  [Qlaa] 

Paris. 

Anon.     Royal  Societv  and  M.  Legendre.     [RevieAvs  of,  among  others,  De  Morgan, 
1834;   Thompson,  1834;  Thomson,  1834.]  [Qlaa] 

Westminster  Rsview,  London,  20,  424-433. 

1835. 

Burger,  J.  A.  P.     Rettung  meiner  Ehre.     Vertheidigungsschrift.  [Qlaa] 

Heidelberg.     8vo. 

[Crelle,  A.  L.]     Theorie  des  paralleles.  [Qlaa] 

J.  Math.,  Berlin,  11,  198. 

Dantas  Pereira,  J.  M.     Sur  la  theorie  des  paralleles.  [Qlaa] 

Ann.  marit.  col.,  Paris,  Sept.,  1835,  p.  498. 

Hill,  C.  J.  D.     Conatus  theoriam  paroUelarum  stabiliendi  praecipui,quosrecensuit 
novisque  superstruxit  fundamentis  atque  auxit  Auctor.     Pars  I. 

[Qlaa,  Vlaa] 
Lund:   Berling.     4to.     (Part  2,  1843  ;   Parts  3-5,  1844.)     pp.74. 
I-II.     Diss.     Lund,  1835-43:    Koch.     Greifswald.     2,50  M. 

LobaCevskij,  N.  I.     1.     Boo6pa;KaeMaa  reoMeTpia.    [Imaginary  geometrv.] 

Kazai),  Zap.  Univ.,  1835, 1,  pp.  3-83.  [Qlb  (K6,  13,  16g,  20e,  05a)] 

Geometrical  Works,  I,  71-120. 

[Russian  presentation  of  "  Geometrie  Imaginaire,"  1837,  and  composed 

after  this  paper.] 
Trans.  German,  1904. 

2.      HoBua  Ha^iavia  reoMexpiH  ct  hcihoh  Teopieti  napa.ue.ibnux'B. 

[New  foundations  of  geometry,  with  a  complete  theory  of  parallels.] 

[Qla,  a,  b  (K)] 
Kazan,   Zap.   Univ.,  1835,  III,  pp.  3-48  ;    1836,  II,  pp.  3-98  ;    1836, 
III,  pp.  3-50  ;    1837,  I,  pp.  3-97  ;    1838,  I,  pp.  3-124  ;    1838,  III, 
pp.  3-65. 
Geometrical  Works,  I,  219-486. 
Trans.  German,  1898^ ;   French,  1900  ;   English,  1897. 
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[Nichol,  W.]  Essay  towards  establishing  the  primary  properties  of  parallel  lines 
without  any  of  the  usual  assumptions,  and  in  a  way  sufficiently  simple  for 
introduction  into  the  elements  of  geometry.  [Qlaa] 

Edinburgh  :   Oliver  &  Boyd.     8vo.     pp.  7. 

1836. 

Bras.  [Nouvelle  demonstration  du  theoreme  sur  la  somme  des  trois  angles  du 
triangle]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  2,  506. 

Gaudain.     Lettre  a  M.  van  Tenac  sur  la  theorie  des  paralleles.  [Qlaa] 

Ann.  marit.  col.,  Paris,  Nov.,  1836. 

Hennig,  K.  A.     Neue  Begriindung  der  Parallelentheorie.  [Qlaa] 

Pr.  Niirnberg  :    Campe.     4to.     pp.  16.     0,75  M. 

Kaiser,  I.     Versuch  die  Theorie  der  parallelen  Linien  streng  nachzuweisen.    [Qlaa] 
Wiea :    Tendler.     Svo.     pp.  32.     (pp.  23  H).     1  M. 

Lampredi,  U.  Tentative  di  una  nuova  teorica  elementare  delle  linee  perpendicolari 
obblique  e  parallele.     Seconda  edizione.  [Qlaa] 

Napoli :    de  Stefano.     pp.  32. 

Lemonnier,  J.  F.  B.     Nouvelle  theorie  des  paralleles.  [Qlaa] 

Ann.  marit.  col.,  Paris,  Juli,  1836. 

Lobadevskij,  N.  I.  lIpHMineHie  BOo6paH^aeMOPl  reoMeTpin  vrb  HtKOToptiMTb  hhtcf- 
pa.iaMT).     [Application  of  Imaginary  Geometrv  to  some  integrals.] 

Kazan,  Zap.  Univ  ,  1836,'^  I,  3-166.  '  [Qlb  (05a,  K13,  15)] 

Geometrical  Works,  I,  121-218. 
Trans.  French,  1836^  ;   German,  1904. 

2.  Application  de  la  Geometric  Imasinaire  a  quelques  Integrales. 

J.  Math.,  Berlin,  17,  295-320.  ""  [Qlb  (05a,  K13,  15)] 

Newman,  F.  W.  Review  of  Col.  T.  Perronet  Thompson's  "  Geometry  without 
axioms."  [Qlaa] 

West  of  England  Joum.,  1  (1836),  68-82. 

Tenac,  van.     Nouvelle  theorie  des  paralleles.  .  [Qlaa] 

Ann.  marit.  col.,  Paris,  Mai,  1836. 

Thompson,  T.  Perronet.  Geometric  sans  axiomes,  ou  le  premier  livre  des  Elemens 
d'Euclide  dcmontre  d'une  maniere  completement  rigoureuse.  5  ed.  traduite 
de  r anglais  par  van  Tenac.  [Qlaa] 

Paris.     8vo. 

1837. 

Bras.  [Nouvelle  demonstration  du  theoreme  relatif  a  la  somme  des  trois  angles 
du  triangle.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  4,  255,  532. 

Corbon.  Demonstration  du  theoreme  concernant  la  valeur  des  trois  angles  d'un 
triangle,  &c.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  5,  548. 

Dresler,  J.  H.     Beweis  des  Satzes  von  der  Winkelsumme  des  Vielecks.  [Qlaa] 

Wiesbaden. 

Graf,  C.  Der  Satz  von  der  Winkelsumme  des  Dreiecks  ohne  HiilfederParallellinien 
bewiesen.  Ein  Beitrag  zur  Griindung  des  elften  Grundsatzes  des  Euclides 
und  die  darauf  ruhende  Theorie  der  Parallellinien.  [Qlaa] 

Rudolstadt:    Frobel.     Svo.     pp.  16.     0,50  M. 

Horn,  J.  F.     1.     Das  Parallelenproblem.  [Qlaa] 

Pr  ,  Gliickstadt. 
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Horn,  J.  F.   2.     Widerlegung  einiger  Versuche,  die  Parallelentheorie  zii  bevveiscn. 
Pr.     ( PFd,  without  date).  [Qlaal 

LobaCevskij,  N.  I.     Geometrie  Imaginaire.  [Qlb  (K6,  13,  lOg,  20e,  05a)] 

J.  Math.,  Berlin,  17,  295-320. 
Geometrical  Works,  II,  581-613. 
[Written  previous  to  the  Russian  paper  bearing  the  same  title,  1835.] 

Wiessner,  G.  Begriindung  der  Parallelentheorie,  auf  den  ohne  Beihiilfe  der 
ParaUelUnien  gefiihrten  Beweis,  dass  die  Winkelsumme  eines  jeden  Dreiecka 
zwei  rechten  Winkeln  gleich  sei.  [Qlaa] 

Jena.     8vo.     pp.  13. 

1838. 

Bazaine.     Nouvelle  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  6,  704. 

Cabeau.     Exposition  d'une  nouvelle  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  7,  756. 

Durand  de  Monestrol,  F.     Theorie  des  paralleles.  [Qlaa] 

Paris  :    Carillan-Goeury.     1,25  fr. 

Lemonnier,  J.  F.  B.     Nouvelle  theorie  des  paralleles,  suivie  de  deux  articles  :   I'un 
sur  la  trisection  de  Tangle,  I'autre  sur  la  construction  des  plans  hydrographiques. 
Cherbourg,  Mem.  Soc.  Acad.,  1838,  320-347.  [Qlaa] 

2  ed.     Saint-L6  :   Beaufort.     8vo.     (S.  Bibl.  and  W'6,  without  date.) 

Minding,  F.     1.  Ueber  die  Biegung  gewisser  Flachen.  [Qla;3] 

J.  Math.,  Berlin,  18,  297-302. 

2.   Ueber  die  Biegung  krummer  Flachen.  [Qla^] 

J.  Math.,  Berlin,  18,  365-368. 

Sohncke,  L.  A.  Article  "Parallel"  in  Ersch  and  Gruber's  "Encyclopadie  der 
Wissenschaften  und  Kiinste."  [V2b7,  laa] 

Leipzig.     4to.     (3.  Section,  11.  Theil,  S.  368-384.) 

Young,  J.  R.  Euclid's  Elements,  chiefly  from  the  texts  of  Simson  and  Playfair, 
with  corrections.  [Qlaa] 

London.     12mo. 

1839. 

Amiot,  B.     Theorie  des  paralleles.  [Qlaa] 

Rouen,  Trav.  Acad.,  1839,  144-146. 

Day,  A.  A  new  exposition  of  the  system  of  Euclid's  Elements  ;  being  an  attempt 
to  establish  his  work  on  a  different  basis,  by  a  new  derivation  of  the  doctrine 
of  proportion,  and  an  analytical  examination  of  the  nature  of  a  converse 
proposition,  and  the  doctrine  of  identity ;  containing,  besides  other  things, 
a  demonstration  of  the  theory  of  parallels,  as  enunciated  in  the  celebrated 
12th  axiom,  and  a  demonstration  of  the  47th  of  the  1st  without  the  aid  of 
that  theory.  [Qlaa] 

London.     12mo. 

Ouimbertaud.     Note  concernant  la  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  8,  137. 

Marcker,  F.     Theorie  der  Parallellinien.  [Qlaa] 

Pr.  Meiningen  :   Reyssner.     8vo.     pp.  16.     0,375  M. 
2nd  ed.     1846.     pp.  26. 

Minding,  F.  Wie  sich  entscheiden  lasst,  ob  zwei  gegebene  krumme  Flachen  auf 
einander  abwickelbar  sind  oder  nicht ;  nebst  Bemerkungen  iiber  die  Flachen 
von  unveranderlichen  Kriimmungsmasse.  [QIajS,  ey] 

J.  Math.,  Berlin,  19,  370-387. 
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1840. 

Bischol,  A.      Ueber  die  Theorie  der  Parallelen.     Einladungsschrift  zu  Gymnasial- 
Priifungen  zu  Munchen  fiir  1839-40.  [Qlaa] 

4to.     pp.  34. 

Haiiy,  P.     Essai  sur  la  thdorie  des  paralleles.  ^  [Qlaa] 

Paris :    Bachelier.     8vo. 

Lobadevskij,  N.  I.     Geometrische  Untersuchungen  zur  Theorie  der  Parallellinien. 

Berlin:  Fincke.     8vo.     pp.61.  [Qlb(K20e)] 

2nd  ed.,  1887.     Berlin  :   Mayer  u.  Miiller.     2  M. 
Geometrical  Works,  II,  553-578. 
Trans.  French,  1866  ;   English,  1891. 

Noticed  in  Gersdorf's  Repertorium  der  gesammten  deutschen  Literatur, 
Jhrg.  1840,  Bd.  3,  p.  147  {Stdckplin  Gauss'  Werke,  VIII,  p.  233). 

Minding,  F.     Beitrage  zur  Theorie  der  kiirzesten  Linien  auf  krummen  Flachen. 

J.  Math.,  Berlin,  20,  323-327.  [Ql(K20e),  a;8,  ey} 

Miihlhofer,  J.     Theorie  der  Parallellinien.  [Qlaa] 

Pr.  Essen,     pp.  7. 

Raello.     Memoire  sur  la  theorie  des  paralleles,  avec  supplement.     [Title.]     [Qlaa] 
Paris,  C.-R.  Ac.  sc,  10,  17,  108. 

Seeber,  L.  A.     Erganzung  des  Euklidischen  Systems  der  Geometrie,  in  Riicksicht 

seiner  ungeniigenden   Beweise  der  die   Parallellinien   und  ihre    Eigenschaft 

betrefflichen  Lehrsatze.  [Qlaa] 

Karlsruhe.     4to. 

Thompson,   T.    Perronet.     Theory   of   Parallels.     The   proof   of   Euclid's   axiom 

looked  for  in  the  properties  of  the  equiangular  spiral.  [Qlaa] 

London :    Simpkin.     8vo.     March,  1840.     Is. 

2nd  ed.,  revised  and  corrected,  March,  1840  ;  3rd  ed." proportional 

spiral,  shortened  and  freed  from  dependence  on  the  theory  of  limits," 
July,  1840  ;  4th  ed.,  July,  1840. 

Anon.     Parallels.  [V2b7'] 

The  Penny  Cyclopedia,  XVII,  235. 

1841. 

Amiot.     Demonstration  du  postulatum  d'Euclide.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  13,  1113. 

Fusco,  G.     Del  postulato  quinto  degli  elementi  di  Euclide.  [Qlaa] 

Napoli :    Miranda. 

Lyncker,  E.     Theorie  der  Parallelen.  [Qlaa] 

Wien.     8vo.     pp.  16. 

1842. 
Claudel,  M.     Nouvelle  demonstration  du  theoreme  concernant  la  somme  de  trois 
angles  d'un  triangle.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  14,  485. 

Fremont.    Nouvelle  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  14,  914. 
Le  Villain.     Nouvelle  theorie  des  paralleles  ;   formule  gonerale  pour  la  formation 
des  puissances  des  nombres  entiers.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  15,  1112. 

Marchand.  Nouvelle  theorie  des  rapports  et  des  proportions,  suivie  d'un  theoreme 
general  sur  les  proportions  dont  les  rapports  sont  incommensurables;  nouvelle 
theorie  des  paralleles.  [Qlaa] 

Parjrf,  C.-R.  Ac.  sc,  15,  735. 

Marin.     Nouvelle  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac  sc,  14,  585. 
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Powell,  B.     On  the  theory  of  parallel  lines.  [Qlaa] 

Oxford,  Trans.  Ashmolean  Soc,  2  (1838-52). 

Prince-Smith,  J.     Definition  paralleler  Richtung.  [Qlaa] 

Berlin,     pp.  16. 

1843. 

Cayley,  A.     Chapters  in  the  analytical  geometry  of  (n)  dimensions.  [K^] 

Cambridge  Mith.  J  ,  4,  119-127. 
Math.  Papers,  I.  No.  11,  55-62. 

PauUet.     Nouvelle  demonstration  des  propriotes  des  paralleles.     [Title.]       [Qlaa] 
Paris,  G.-R.  Ac.  so.,  17,  252. 

1844. 

Cournot.     Traite  de  I'enchainement  des  idces  fondamentales  dans  les  sciences  et 
dans  I'histoire.  [Qlaa] 

Paris  :   Hachette.     Svo.     (Book  I,  Chap.  Ill,  p.  44.) 

Grassmann,  H.     Die  lineale  Ausdehnungslehre.     Ein  neuer  Zweig  der  Mathematik. 
Leipzig    (1844).  [B12c,  Q2a,  la] 

2.  ed.     Leipzig:    Wigand.     8vo.     pp.  xxxiv  +  301.     (1878.) 
Werke,  Bd.  1,  Tail  I  (1894). 

Meikle,  H.     On  the  theory  of  parallel  lines.  [Ql(Kld),  aa] 

Edinb.  New  Philos.  J.,  Edinburgh.  36,  310-318. 
(Cf.  Kelland,  1864,  and  Chrystal,  1880.) 

Newman,  F.  W.     The  difficulties  of  elementary  geometry,  especially  those  which 
concern  the  straight  line,  the  plane,  and  the  theory  of  parallels.  [Qla,a] 

Oxford.     8vo. 

Wedgwood,  H.     The  principles  of  geometrical  demonstrations  deduced  from  an 
original  conception  of  space  and  form.  [Qlaa] 

London  :    Walton. 

1845. 

Acostas,  Z.     Nueva  teoria  de  las  paralelas.  [Qlaa] 

Granada  :   Hector  (Madrid).     4to.     6  reales. 

Broc.     Memoirs  sur  la  ligne  droite.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  20,  879. 

Erb,  K.  A.     Die  Probleme  der  geraden  Linie,  des  Winkels  und  der  ebenen  Fliiche. 

Heidelberg.  [Qla] 

Lafitte,  C.     Essai  d'une  demonstration  du  postulatum  d'Euclide,  pouvant  servir 

de  supplement  aux  divers  cours  de  geometrie  qui  fondent  la  theorie  des 

paralleles  sur  ce  postulatum.  [Qlaa] 

Paris :   Bachelier.     Svo. 

1846. 

Cayley,  A.     On  some  analytical  formulae  and  their  application  to  the  theory  of 
spherical  coordinates.  [Qlc  (Kl)] 

Cambr.  Dublin  math.  J.,  1,  22-33. 
Math.  Papers,  I,  217-223,  No.  XXXII. 

[The  applications  include  analytical  formulae  in  spherical  geometry — 
distance  between  points,  angle  between  lines,  equations  of  great 
circles,  &c.] 

Matzka,  W.      Ueber  ein  neues  logisches  Gesetz  und  seine  Anwendimg  auf  die 
Begriindung  der  Parallelentheorie.  [Qlaa] 

Arch.  Math.,  Leipzig  (Greifswald),  8,  320-3c4. 

Schnltz.     Ueber  die  Theorie  der  Parallellinien.  [Qlaa] 

Pr.  Konigsberg.     pp.  17. 
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Twining,  A.  C.  Attempt  to  demonstrate  the  assumed  point  in  the  doctrine  of 
parallels.  [Qlaa] 

Amer.  J.  Sci.,  New  Haven,  1,  89-98. 

1847. 

Cauchy,  A.     Memoire  sur  les  lieux  analvtiques.  [Q2c)3] 

Paris,  C.-R.  Ac.  sc,  24,  885. 
Dudeck,   J.   C.     Versuch  einer  folgerechten  Durchfiihrung  der  Lehre  von  den 
parallelen  Linien.  [Qlaa] 

Pr.  Hohenstein.     pp.  15. 

Lefran^ois,  A.  Theorie  des  paralleles,  demontree  d'une  maniere  simple  et 
rigoureuse,  sans  aucune  consideration  de  I'infini.  [Qlaa] 

Cherbourg :    Beaufort.     8vo. 

Marsano,  G.  B.     Memoria  sopra  tre  teorie  piu  elementari  della  geometria.      [Qlaa] 
Genova. 

Meikle,  H.     On  the  theory  of  parallel  lines.  [Qlaa] 

Edinb.  New  Philos.  J.,  Edinburgh,  43,  255-258. 

Standi,  G.  K.  C.  von.     Geometrie  der  Lage.  [Qla] 

Nlirnberg  :    Verlag  von  Bauer  u.  Raspe.     pp.  vi  +  216. 
Trans.  Itahan,  1889. 

1848. 

Christian.     Nouvelle  demonstration  de  la  theorie  des  paralleles.     [Title.]      [Qlaa] 
Paris,  C.-R.  Ac.  sc,  27,  485. 

Sirban.     Nouvelle  demonstration  de  la  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  27,  653 

Wiessner,  G.  Vollstandige  Verwandlung  des  eilften  Euklidischen  Grundsatzes 
in  einen  gewohnlichen  Lehrsatz.  [Qlaa] 

Jena :   Mauke.     8vo.     pp.  15.     0,50  M. 

1849. 

Knorr,  E.  Versuch  einer  Darstellung  der  Elemente  der  Geometrie  bis  zum  29. 
Satze  des  1.  Buchs  der  Elemente  des  Euclid.  [Qlaa] 

Kiev.     8vo.     pp.  v  +  51. 

Rivaud.  Note  sur  la  demonstration  d'un  theoreme  propose  pour  prouver  le  pos- 
tulatum  d'Euclide  dans  la  theorie  des  paralleles.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  28,  231. 

Schult6n,  N.  G.  de.     Deduction  de  la  theorie  des  paralleles  d'un  principe  nouveau. 
Helsingfors,  Acta  Soc.  Sc.  Fenn.,  3  (fasc.  1),  351-354.  [Qlaa] 

[Lu  le  25  Avril,  1842.] 
(See  BuNiAKOVSKiJ,  1851;  Schulten,  1852^.) 

1850. 

Bnniakovskij,  V.     1.  Nouvelle  theorie  des  paralleles.  [Qlaa] 

St.  Peterburg,  Mem.  Ac.  sc.  (6),  4  (1850),  207-230,  1  pi. 
[Lu  le  12  Dec,  1845. J 
St.  Peterburg,  Bull.  Ac.  sc,  5,  (1847),  col.  81-85.     [Extrait.] 

2.  Considerations  sur  les  demonstrations  principales  de  la  theorie  des 

paralleles.  [Qlaa] 

St.  Peterburg,  Mem.  Ac.  sc.  (6),  4,  87-107.     1  pi. 
[Lu  le  27  Oct.,  1843.] 

Oermar,  F.  H.  Die  Wichtigkeit  einer  richtigen  Auflassung  von  Thibaut's  Beweise 
der  Summe  der  Dreieckswinkel  fiir  die  gesammte  Elemen tar- Geometrie,  und 
besonders  fiir  die  Theorie  der  Parallelen.  [Qlaa] 

Arch.  Math.,  Leipzig,  15,  361-374. 
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Hill,  C.  J.  D.     Euclidis  Elementorum  prop.  XXXII  libri  I,  explic.  I-III.        [Qlaa] 

Lund.     4to.     pp.  74. 
Liouville,  J.    Application  de  1' analyse  a  la  geometrie,  par  Gaspard  Monge  ;  5  ed., 
revue,  corrigee  et  annotee  par  M.  Liouville.  [QlajB] 

Paris :    Bachelier.     4to. 

(Note  IV  (pp.  583-600).     "  Sur  le  thcoreme  de  M.  Gauss,  concernant  le 
produit  des  deux  rayons  de  courbure  principaux  en  chaque  point 
d'une  surface.") 
[Contains  also  a  reprint  of  Gauss'  "  Disquisitiones  "  (1828),  pp.  505-546.] 

1851. 
Bolyai,  W.  Kurzer  Grundriss  eines  Versuchs  :  I.  die  Arithmetik,  durch  zweck- 
massig  construirte  Begriffe,  von  eingebildeten  und  unendlichkleinen  Grossen 
gereinigt,  anschaulich  und  logisch-streng  darzustellen  ;  II.  In  der  Geometrie, 
die  Begriffe  der  geraden  Linie,  der  Ebene,  des  Winkels  allgemein,  der  winkel- 
losen  JFormen,  und  der  Krummen,  der  verschiedenen  Arten  der  Gleichheit 
u.  dgl.  nicht  nur  scharf  zu  bestimmen,  sondern  auch  ihr  Seyn  im  Raume  zu 
beweisen  und  da  die  Frage  ob  zwey  von  der  dritten  geschnittene  Geraden,  wenn 
die Summe  der  inneren  Winkel nicht  ~  2  R,  sich  schneiden  oder  nicht?  niemand 
auf  der  Erde  ohne  ein  Axiom  (wie  Euklid  das  XI.)  aufzusteUen,  beantworten 
wird  ;  die  da  von  unabhangige  Geometrie  abzusondern,  und  eine  auf  die  Ja- 
Antwort,  andere  auf  das  Nein  so  zu  bauen,  dass  die  Formeln  der  letzten  auf 
einen  Wink  auch  in  der  ersten  giiltig  seyen.  Nach  einem  lateinischen  Werke 
von  1829,  *  M.  Vasarhely,  und  eben  daselbst  gedruckten  ungarischen.  [Qla,  a] 
Maros-Vasarhely.     8vo.     pp.  88. 

*  i.e.  the  Tentamen  (1832)  whose  imprimatur  is  dated  12  Oct.,  1829. 
(*Sand£;.,p.  242n.) 

Buniakovskij,  V.     Note  sur  la  theorie  des  parallcles  et  sur  d'autres  points  fonda- 
mentaux  de  la  geometrie  elementaire.  [Qlaa] 

St.  Peterburg,  Bull.  Ac.  sc,  9,  col.  49-59.     1  pi. 
[LulelG  Aout,  1850.] 
[Criticism  of  Sohulten,  1849.] 

Gerling,  C.  L.     [Letter  to  W.  Bolyai,  31  Oct.,  1851.]  [Qlb] 

Quoted  by  Stackel  and  Engel,  1895,  p.  244 ;  in  English,  Halsted's  Bolyai, 
1891. 
Reuschle,  C.  G.     Ueber  das  Wesen  der  Parallelentheorie.  [Qlaa] 

Stuttgart. 
[Scorza,  G.]  Nuova  e  semplice  dimostrazione  del  principio  fondamentale  delle 
parallele,  corrispondente  all'  esatta  nozione  di  tali  rette  data  da  Euclide, 
seguita  da  una  nota,  su  di  una  dimostrazione  analitica  del  postulato  5  di 
Euclide,  fondandola  sul  principio  di  omogeneita  ;  e  sul  modo  convenevole  di 
usare  un  tal  principio  nelle  ricerche  geometriche.  [Qlaa] 

Napoli,  Atti  Ace.  sc.  Soc.  Borbonica,  6,  1-15. 

[Riccardi  ascribes  this  anonymous  demonstration  to  V.  Flauti ;  Amodeo 
(Palermo,  Rend.  Girc.  mat.,  IO2,  48)  finds,  from  indications  given  in 
the ' '  Storia  del  presente  volume  VI, ' '  p.  xviii,  that  Scorza  is  the  author.] 

Sylvester,  J.  J.     On  certain  general  properties  of  homogeneous  functions.      [Q2c)3] 
Cambr.  Dublin  math.  J.,  6,  1-17. 
Coll.  Papers,  I.  (No.  30),  pp.  165-180. 

Ueberweg,  F.     Die  Principien  der  Geometrie,  wissenschaftlich  dargestellt.     [Qlaa] 
Neue  Jahrbiicher  (Archiv)  fiir  Philologie  und  Padagogik,  Leipzig,  17, 
20-54. 

1852. 
Gauss,  C.  F.     Recherches  generales  sur  les  surfaces  courbes.     (French  trans,  from 
Liouville's  edition  by  Captain  Tiburce  Abadie.)  [Qla^S] 

Nouv.  Ann.  Math.,  Paris,  11,  195-252.     Also  sep. 
[Trans,  of  1828.] 
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Horlych,  H.  T.  Abriss  eines  Beweises  fiir  den  sogenannten  elften  Euklidischen 
Grundsatz.  [Qlaa] 

Arch.  Math.,  Leipzig  (Greifswald),  18,  455-460. 

Martynowsky,  J.     Essai  surla  theorie  des  paralleles.  [Qlaa] 

Liege. 
Schulten,  N.  G.  de.     L  Remarque  sur  le  principe  relatif  a  la  theorie  des  paralleles 
propose  p.  351  et  suiv.  de  ce  tome  [1849].  [Qlaa] 

Helsingfors,  Acta  Soc.  sc.  Fenn.,  3  (fasc.  2),  783-790. 

[Lu  le  7  Aout,  1851.] 

[Reply  to  BuNiAKOvsKij,  1851.] 

2.  Note  surla  theorie  des  paralleles.  [Qlaa] 

Helsingfors,  Acta  Soc.  sc.  Fenn.,  3  (fasc.  2),  791-797;  4  (1856),  25-28. 
[Lu  le  10  Nov.,  1851.] 

Spach,  F.  P.     Parallelentheorie.  [Qlaa] 

Wien:   Hiibner  (Leipzig).     0,60  M. 

1853. 

Buniakovskii,  V.     Ilapaxie.ibHua  .imhIh.     [Parallel  lines.]  [Qlaa] 

St.  Peterburg,  Ucen.  Zap.  Imp.  Akad.  Nauk  (I,  3  Otd.),  2,  No.  3. 

Dobelly,  V.     Demonstration  du  postulatum  d'Euclide.  [Qlaa] 

Castres,  Abeilhou.     8vo.     2  fr. 

Hennessy,  J.  P.     On  some  facts  connected  with  geometrical  reasoning.  [Qlaa] 

Phil.  Mag.,  London,  (4),  5,  127-131. 

Kregcz.     Ueber  Euklids  Grundsatz  bei  den  Parallelen.  [Qlaa] 

Pr.  Budweis. 
Laguerre,  E.     Note  sur  la  theorie  des  foyers.  [Qlea] 

Nouv.  Ann.  Math.,  Paris,  12,  64,  (57-66). 

(Euvres.      To iie  II,  Geometric.     Paris:   Gauthier-Villars,  1905. 

Tiiompson,  T.  Perronet.  The  proof  that  the  thi'ee  angles  of  a  triangle  are  equal 
to  two  right  angles  looked  for  in  the  inflation  of  the  sphere.  [Qlaa] 

London.     8vo.     pp.  8,  1853. 
2nd  ed.,  with  corrections  pasted  in,  1856. 
(Cf.  1856.) 

1854. 

Cayley,  A.     An  introductory  memoir  upon  quantics.  [Q2c/3] 

London,  Phil.  Trans.  R.  Soc,  144,  244-258. 
Coll.  Papers,  II,  No.  139,  221-234.     (Sect.  4.) 

Kriiger,  A.     Ueber  die  Lehre  von  den  Parallellinien.  [Qlaa] 

Pr.  Bromberg.  pp.  16. 

Schultz.     Ueber  die  Theorie  der  Parallellinien.     Zweite  Abhandlung.  [Qlaa] 

Pr.  Konigsberg,  pp.  14. 

1855. 

Cabot,  — .     Theorie  des  paralleles.  [Qlaa] 

Nouv.  Ann.  Math.,  Paris,  14,  230-231. 

Gauss,  C.  F.  Recherches  generales  sur  les  surfaces  courbes.  Traduites  en  fran9ais, 
suivies  de  notes  et  d'etudes  sur  divers  points  de  la  theorie  des  surfaces  et  sur 
certaines  classes  de  courbes,  par  M.  E.  Roger.  [Qla;3J 

Paris. 

2nd  ed.,  Grenoble  (or  Paris),  1870  (or  187n,  pp.  ICO.     9  fr. 

[Trans,  of  1828.] 

(3340;  0 
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Lobadevskij,  N.  I.      naHreoMeTi)iH,  saciyiKeHaro  npo(|)eccopa  H.  IT.  Jlodaies- 
CKaro.     [Pangeometry,  by  Emeritus  Professor  N.  I.  Lobacevskij.] 

Kazan,  Zap.  Univ.,  1855,  I,  1-56.  [Qlb  (K,  6)] 

Collected  Geometrical  Works  (1883),  I,  489-550. 

French  ed.  1856,  1905.     Trans.  German,  1858,  1902  ;  Italian,  1867. 

Sippel,  G.  W.     Theorie  der  Parallelen.  [Qlaa] 

Marburg  :   Elwert.     0,60  M. 

1856. 

Chasles,  M.     Observations  au  sujet  de  la  Note  sur  la  theorie  des  paralleles,  lue  par 
M.  Vincent.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  42,  1154,  1240. 

(>S'ee  Vincent,  1856.) 

Granlund,  J.  N.     Grunderna  for  laran  om  parallela  linier  bewisande.  [Qlaa] 

Lund  :  Bcrling. 

Hennessy,  J.  P.     1.  A  note  on  Professor  Stevellv's  paper  on  the  theory  of  parallels. 
Phil.  Mag.,  London,  (4),  12,  283-286.   "  [Qlaa] 

2.  On  a  solution  of  the  theory  of  parallels,  from  the  definition.s  of  Euclid, 

without  deviating  from  the  ordinarv  principles  of  geometrical  proof.      [Qlaa] 
Phil.  Mag.,  London,  (4),  12,  37'l-375. 

3.  On  the  importance  of  an  adequate  definition  in  developing  the  theory 

of  parallel  lines.  [Qlaa] 

Phil.  Mag.,  London,  (4),  12,  452-457. 

Loba5evskii,  N.  I.     Pangeometrie,  ou  precis  de  geometric  fondee  sur  une  theorie 
generale  et  rigoureuse  des  paralleles.  [Qlh] 

OdopHiiKt  yieHHxt  cxaTeii,  HanHcannHxt  npo4)eccopaMii  IlMnepa- 
TopcKaro  KaaaiiCKaro  ynHBepcHTCTa,  btj  najiaTb  naxHflecsTH.TfeTHaro 
ero  cyuiecTBOBania.  [Collection  of  scientific  papers  written  by 
professors  of  the  Imperial  Universitj'  of  Kazan  in  commemora- 
tion of  the  50th  year  of  its  existence.]  Vol.  I,  279-340.  Kazaii,  1856. 
Geometrical  Works,  II,  617-680. 
[Same  as  the  Russian,  1855.] 

Osorio,  R.  G.     Apontamentos  sobre  a  theoria  das  parallelas.  [Qlaa] 

Institute  jom.  sc.  litt.,  Coimbra,  4,  86-88. 

Sartorius  von  Waltershausen,  W.     Gauss  zum  Gedachtniss.  [V2b5,  Id] 

Leipzig,     pp.  81. 

[The  relevant  passage,  pp.  80-81,  is  given  in  Gauss'  Werke,  VIII,  267- 
268.] 

Staudt,  G.  K.  C.  von.     Beitrage  zur  Geometric  der  Lage.     3  Hefte.  [Qla] 

Niirnberg,  1856-7-60.     Bauer  u.  Raspe.     pp.  396.     9  M. 

Stevelly,  J.     1-  The  doctrine  of  parallel  lines  considered  in  a  new  method.      [Qlaa] 
Phil.  Mag.,  London,  (4),  12,  220-224. 

2.  On  the  doctrine  of  parallel  lines.  [Qlaa] 

Phil.  Mag.,  London,  (4),  12,  375-376. 

(See  Hennessy,  1856.) 
Thompson,  T.  P.     The  proof  that  the  three  angles  of  a  triangle  are  equal  to  two 
right  angles  looked  for  in  the  inflation  of  the  circle.  [Qlaa] 

London,     pp.  4. 

(Cf.  1853.) 

Vincent,  A.  J.  H.     1.  Note  sur  la  theorie  des  paralleles.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  42,  1107-1110. 
(See  Chasles,  1856.) 

[Vincent's  note,  which  contains  Thibaut's  proof,  gave  rise  to  a  discussion, 
in  which  Chasles,  Poinsot,  Le  Verrier,  and  Terqucm  took  part.] 
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Vincent,  A.  J.  H.     2.  Reponse  aux  observations  presentees  par  M.  Chasles. 

Paris,  C.-R.  Ac.  so.,  42,  1155,  1238-1240.  [Qlaa] 

{See  also  Martin,  1857.) 

Wedgwood,  H.     Some  remarks  on  a  system  of  geometry  derived  from  an  analysis 
of  our  ideas  of  direction  and  position.  [Qlaa] 

Phil.  Mag.,  London,  (4),  12,  459-4G3. 

Young,  G.  P.     Examination  of  Legendre's  proof  of  the  properties  of  parallel  lines. 
Canadian  J.  Industry,  Toronto,  (n.s.),  1,  pp.  3  (P.).  [Qlaa] 

1857. 

Codazzi,  D.     Intorno  alle  superficie  le  quali  hanno  costante  il  prodotto  de'  due 
raggi  di  curvatura.  [Qla;8,  ey] 

Ann.  so.  mat.  lis.,  Roma,  8,  346-355. 

Day,  A.     Remarks  on  the  Theory  of  Parallels.  [Qlaa] 

Phil.  Mag.,  London,  (4),  13,  156-159. 

Lamarle,  A.  H.  E.     Demonstration  du  postulatum  d'Euclide.  [QlaaJ. 

Bruxelles  :   Decq,  Muquardt.     1  fr. 

Martin,  T.  H.       Note  sur  la  theorie  des  paraUeles  a  I'oceasion  d'un  memoire  de- 
M.  Vincent  [1856].  [Qlaa] 

Journ.  gen.  de  Finstruction  publique,  1857  {R.). 

Nichol,  J.  P.     On  parallel  lines.  [Qlaa], 

Phil.  Mag.,  London,  (4),  13,  412-415. 

Extracted  from  A  Cyclopaedia  of   the  physical   sciences,  London,  1857 
(2nd  ed.,  1890).     Article  "  Parallel  Lines." 

1858. 

Beck,  C.     Nouvelle  theorie  des  paralleles.  [Qlaa] 

Prefixed  to  a  Belgian  pirated  edition  of  Legendre's  "  Elements."        {R.) 

Bouch^,  A.     Nouvelle  theorie  des  paralleles.  [Qlaa] 

Angers,  Mem.  Soc.  acad.  Maine  et  Loire,  4,  162-176. 

Kriiger,  A.     Ein  Beitrag  zur  Theorie  der  Parallelen.  [Qlaa] 

Fraustadt.     pp.  5. 

Lobadevskij,  N.  I.     Pangeometrie,  oder  die  auf  einer  allgemeinen  und  strengen 
Theorie  der  Parallelen  gegriindeten  Hauptsiitze  der  Geometrie.  [Qlb] 

Arch.  wiss.  Kunde  von  Russland,  Berlin,  17,  397-456. 
[German  version  of  1855.] 

Rozet,  C.     Une  reforme  geometrique,  ou  la  mort  du  postulatum  d'Euclide.    [Qlaa]: 
Lons-le  Saulnier  :   Robert-.     0,40  fr. 

Schlafli,  L.     On  the  multiple  integral  ]    dx  dy  .  . .  dz,  whose  limits  are  i)^  =  a^x  + 
h^y  +  ...  +  h^z  >  0,  :p2  >  0,  . .  .  ,  p„  >  0  ;  and  x2  +  2/2  +  .  .  .  +  22  <;  1. 
[Trans,  by  A.  Cayley  (?).]  [K^,  1,  4]' 

Q.  J.  Math.,  London,  2,  269-301  ;  3  (1860\  54-68,  97-108. 
(Of.  1901.) 

1859. 

Cayley,  A.     A  sixth  memoir  upon  quantics.  [QleaJ 

London,  Phil.  Trans.  R.  Soc,  149,  61-90. 
CoU.  Papers,  II,  No.  158,  pp.  561-592.     Notes,  pp.  604-606. 

Hoffmann,  J.  J.  I.     Das  eilfte  Axiom  der  Elemente  des  Euclides,    neu   bewiesen, 
mit  erlauternden  und  erweiternden  Bemerkungeii  versehen.  [Qlaa,  Vlaa] 

Halle  :   Schmidt.     8vo.     pp.  vi  +  38.     1  M. 

Lambert,  C.     Theorie  des  paralleles.  [Qlaz] 

Tours :    Ladeveze.     8vo.     pp.  15.     1  fr. 

(3340)  c  2 
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Sylvester,  J.  J.     Partitions  of  numbers.     (Lectures.)  [Q2c/3] 

London  (1859). 
London,  Proc.  Math.  Soc,  28,  33-96  (1897).     [Lecture  Notes.     A  mere 

reference  to  an  application  of  hyperspace.] 
Coll.  Math.  Papers,  2  (No.  26),  119-175. 

1860. 

Baltzer,  H.  R.     Die  Elemente  der  Matheraatik.     (Bd.  I,  S.  12.)  [Qlaa] 

Leipzig.     2   vols.     (1860-62.) 

2nd  ed.,  1866-7  (see  1867)  ;  4th  ed.,  1874  ;  5th  ed.,  1875  ;  6th  ed.,  1883  ; 
7th  ed.,  1885.     (All  Leipzig.) 

Delboeuf,  J.      Prolegomenes  philosophiques  de  la  geometrie  suivis  d'une  disserta- 
tion sur  les  principes  de  la  geometrie.  [Qlaa,  Vld] 
Liege,  Paris,  Leipzig  :   Muquardt  (Bruxelles).     4  fr. 

Gauss,  C.  F.  and  H.  C.  Schumacher.  Briefwechsel  zwischen  K.  F.  Gauss  und  H.  C. 
Schumacher.     Herausgegeben  von  C.  A.  F.  Peters.  [Qlaa,  b] 

Altona.     6  Bde.   "1860-65.     64  M. 

Also  Werke,  VIII ;  Stackel  and  Engel,  1895 ;  Lobacevskij  1866 ; 
Anon.,  1893^. 

[G.  to  S.  :  11  Oct.,  1827  (If.  189) ;  17  May,  1831  (W.  212,  S.  and  E. 
230,  B.W.  IL  260);  12  July,  1831  (If.  215-218,  S.  and  E.  232, 
B.W.  n,  268);  2  Jan.,  1836  (W.  230);  28  Nov.,  1846  {W.  238, 
S.  and  E.  235,  B.W.  V,  246) ;  8  Feb.,  1846  {W.  247). 

S.  to  G.  :  3  May,  1831  (IF.  210-212,  S.  and  E.  227-230,  B.W.  II,  255)  ; 
25  May,  1831  (If.  213,  S.  and  E.  230,  B.W.  U,  261)  ;  29  June,  1831 
(If.  214, -S.  and  E.,  231,  B.W.  II,  267);  19  July,  1831  (If.  218,  *S. 
and  E.  234,  i?.If.  II,  272) ;  31  Dec,  1835  (Tf .  230,  S.  and  E.  236, 
B.W. 11,431).] 

Eulik.  t)ber  den  elften  Grundsatz  des  Euklides,  welchen  er  auf  eine  neue  Weise 
zu  beweisen  suchte.  [Qlaa] 

Prag,  SitzBer.  Bohm.  Ges.  Wiss.,  1860,  20-23. 

Young,  G.  P.  The  relation  which  can  be  proved  to  subsist  between  the  area  of  a 
plane  triangle  and  the  sum  of  the  angles  on  the  hypothesis  that  Euclid's 
12th  axiom  is  false.  [Qlb] 

[Read  before  the  Canadian  Institute,  Feb.  25,  I860.] 
Canadian  J.  Industry,  Toronto  (n.s.),  5,  341-356. 

1861. 

Collignon,  R.  C.  fi.     Essai  sur  la  theorie  des  paralleles.  [Qlaa] 

St.  Peterburg  :    Quesneville.     (R.)     Paris  (If o). 

.Biemann,  B.  Commentatio  mathematica,  qua  respondere  tentatur  quaestioni  ab 
111""*  Academia  Parisiensi  propositae :  "Trouver  quel  doit  etreretat  caJorifique 
d'un  corps  solide  homogene  indefini  pour  qu'un  systeme  de  courbes  isothermes, 
a  un  instant  donnc,  restent  isothermes  apres  un  temps  quelconque,  de  telle 
sorte  que  la  temperature  d'un  point  puisse  s'exprimer  en  fonction  du  temps 
«t  de  deux  autres  variables  independantes."  [Qla)3,  2c/8] 

Werke,  No.  XXII,  370-383.  Also  Anmerkungen  by  Dedekind,  384-391. 
2nd  ed  ,  1892,  pp.  391-404,  405-423. 

1862. 

Belenay.     Nouvelle  theorie  des  paralleles.  [Qlaa] 

Montbeliard  :    Barbier. 

Fiedler,  W.  Die  Elemente  der  neueren  Geometrie  und  der  Algebra  der  binaren 
Formen.  Ein  Beitrag  zur  Einfiihrung  in  die  Algebra  der  linearen  Transfor- 
mationen.  [Qle5] 

Leipzig  :   Teubner.     8vo.     pp.  vi  +  235.     4,40  M. 
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Lotz,  J.F.     Ueber  die  Theorie  der  Parallelen.  [Qlaa] 

Pr.  Fulda. 

Thiermann.     tlber  Erklarung,  Forderung  und  Grundsatze  einer  elementaren  Ee- 
griindung  der  Lehre  von  den  Parallelen.  [Qlaa] 

Pr.  Gottingen. 

Thompson,  T.  Perronet.     On  the  theory  of  parallels.  [Qlaa] 

London,  Proo.  R.  Soc.,  12,  268-269. 
(Cf.  1853,  1856.) 

1863. 

Buniakovskij,  V.     Nouvelles  considerations  sur  la  theorie  des  parallcles.    [1862]. 

St.  Peterburg,  Bull.  Ac.  Sc.  (2),  5,  1863,  col.  387-393.  [Qlaa] 

Houel,  J.      Essai  d'une  exposition  rationelle  des  principes  fondamentanx  de  la 
geometrie  elementaire.  [Ql,a,a] 

Arch.  Math.,  Leipzig,  40,  171-211. 
Paris  :  Mallet-Bachelier.  1,50  fr. 
See  1867. 

Sylvester,  J.  J.     On  the  centre  of  gravity  of  a  truncated  triangular  pyramid,  and 
on  the  principles  of  barycentric  perspective  [with  extensions  to  n  dimensions]. 
Phil.  Mag.,  London  (4),  26,  167-183.  [K21,2] 

{Report  Brit.  Assoc.  (Newcastle),  33,  2.} 
Coll.  Math.  Papers,  II  (1908),  No.  65,  pp.  342-357. 

1864. 

Boillot.     Les  principes  de  la  geometrie  elementaire  rigoureusement  demontres. 

Paris,  C.-R.  Ac.  sc,  59,  486.  [Qlaa] 

Kelland,  P.     On  the  limits  of  our  knowledge  respecting  the  theory  of  parallels. 

Edinburgh,  Trans.  R.  Soc,  23, 433-450.  '  [Ql(Kld),  aa] 

Laurent.     Theorie  des  paralleles.  [Qlaa] 

Clermont-Ferrand.     Montlouis. 
Noticed  in  Nouv.  Ann.  Math.,  Paris,  7  (1868),  48. 

1865. 

Beltrami,  E.    Risoluzione  del  problema  :   "  riportare  i  punti  di  una  superficie  sopra 
un  piano  in  modo  che  linee  geodetiche  vengano  rappresentate  da  linee  rette." 
Ann.  mat,,  Roma,  7,  185-204.  [Qlea] 

Opere  mat.,  I,  No.  XIV,  pp.  262-280. 

Cayley,  A.     Note  on  Lobatchewskv's  Imacinary  Geometry.  [Qlb  (K20e)] 

Phil.  Mag.,  London  (4),  29,  231-233. 
Coll.  Papers,  V,  No.  362,  pp.  471-472. 

Clifford,  W.  K.     Analytical  metrics.  [Qlea] 

Q.  J.  Math.,  London,  7  (1865),  54-67  ;  8  (1866),  16-21,  119-126. 
■  Math.  Papers,  No.  XI,  80-109. 

Gicca.  Nouvelle  demonstration  du  thcoreme  sur  I'cgalite  a  deux  droits  des  trois 
angles  d'un  triangle.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  61,  590. 

Anon.  Elements  of  Plane  Geometry,  Book  I,  containing  nearly  the  same  pro- 
positions as  the  first  book  of  Euclid's  Elements  :  in  which  an  attempt  is  made 
to  improve  the  arrangement  and  supply  the  defects  of  that  book,  and  also  to 
give  a  direct  demonstration  of  the  properties  of  parallel  lines.  [Qlaa] 

Edinburgh  :    Oliver  and  Boyd.     8vo. 
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1866. 

Battaglini,  G.     Sulle  forme  ternarie  quadratiche.  [Qle5] 

Napoli,  Atti  Ace.  Sc.  Soc.  Borbonica  (1),  3,  1-26  (No.  17),  1-32  (No.  26) 

(1866-68). 
Napoli,  Rend.  Ace.  Se.  Soc.  Borbonica,  6,  103-105,  365-366  (1867). 
Giorn.  mat.,  Napoli,  8  (1870),  38-59,  129-156. 

Clifford,  W.  K.  Question  1878.  A  line  of  length  a  is  broken  iip  into  n  pieces  at 
random  ;  prove  that  (1)  the  chance  that  they  cannot  be  made  into  a  polygon 
of  n  sides  is  w2'~"  ;  and  (2)  the  chance,  that  the  sum  of  the  squares  described  on 
them  does  not  exceed  a'-  j  {n-1 ),  is  [K*l>  6] 

i{n-l}  r(n)  1 


\  n'  —  nl 


r{i(n  +  l)}        4 


Math.  Quest.  Educ.  Times,  London,  6,  83-87. 
Math.  Papers,  601-606. 
Helmholtz,  H.  von.     Ueber  die  thatsachlichen  Grundlagen  der  Geometric.      [Vld] 
Verh.   Naturh.-med.   Ver.   Heidelberg,   4,   197-202   (22  Mai,   1866);    5, 

31-32  (30  Apr.,  1869).     1871. 
Wiss.  Abh.,  II,  610-617. 

Trans.  French,  1867,  bv  Hoiiel ;  Russian  by  Vasilief,  Anon,  1893^. 
[Abstract  of  1868.] 
Lobaiievskij,  N.  I.     Etudes  geometriques  sur  la  theorie  des  paralleles,  par  Lo- 
batchewskj',  suivi  d'un  extrait  de  la  correspondance  de  Gauss  et  de  Schumacher, 
[par  J.  Houel.l  [Qlb] 

Paris.     8vo.     Gauthier-Villars,  1866  (2  ed.,  1895).     2,50  fr. 
Bordeaux,  Mem.  Soc.  Sci.  phys.  nat.,  4  (1866). 

B^rolle,  — .     1.  Sur  le  postulat  d'Euclide  et  de  Lacroix.  [Qlaa] 

Les  Mondes,  Paris,  11,  55-57. 
2.  Sur  le  postulatum  d'Euclide  :   [theorie  des  paralleles].  [Qlaa] 

Les  Mondes,  Paris,  12,  513-515. 

Jftiemann,  B.     Ueber  die  Hypothesen,  welche  der  Geometric  zu  Grunde  liegen. 

[Vld,  Qla^,  c,  2a] 
Habilitationsschrift  von  10  Juni,  1854.     Gottingen,  Abh.  Ges.  Wiss.,  13, 
133-152. 

Gesammelte  Mathematische  Werke,  No.  XIIT,  254-268  (1876). 

Trans.    French   by   Hoiiel,    1870 ;    English   by   Clifford,    1873  ;    English 

by   Halsted,    1895^  :    Polish    by  Dickstein,    1877  ;    Russian   Anon., 

1893^ ;   French  by  Laugel,  1898. 
[See  also  Frischauf,  1870  ;  Ball,  1883i;  Russell,  1897;  Stallo,  1881.) 

Hyan,  M.  The  celebrated  theory  of  parallels.  Demonstration  of  the  celebrated 
theorem,  Euclid  I,  Axiom  12.  With  appendix  containing  the  philosophy  of 
the  demonstration,  together  with  the  partial  refutation  of  Sir  W^m.  Hamilton's 
philo.sophy  of  the  unconditioned  or  Infinite.  By  M.R.  of  County  Tipperary, 
Ireland,  Clerk,  War  Department,  (Office  of  Accounts,  Gen.  Chauncy  M'Keever), 
Washington,  D.C.,  (Late  3rd  Reg't  U.S.  Infantry).  [Qlaa] 

Washington,  D.G.     8vo.     pp.  10. 

Salmon,  G.     Lessons  on  modern  higher  algebra.  [Q2ci8] 

2nded.,DubHn:  Hodges,  Smith  and  Co.     8vo.     (Lesson  XVII).     (Isted., 

1859  ;   3rd  ed.,  1876  :  4th  ed.,  Dublin  :   Simpkin,  1885,  10s.  M.) 
Trans.  German  by  Fiedler,  Leipzig:    Teubner,  2.  Aufl.,  1877.       10  M.  ; 
French  by  Chemin,  Paris  :   Gauthier-Villars,  2  ed„  1890.     10  fr. 

Schlafli,  L.     1.  Ueber  invariantive  Elemente  einer  orthogonalen  Substitution,  wenn 
dieselbe  als  Ausdruck  einer  Bevvegung  jeder  Gruppe  von  Werthen  der  Varia- 
beln  aus  dem  identischen  Zustande  in  den  transformirten  gefasst  -wird.     [Rli] 
J.  Math.,  Berlin,  65,  185-187. 
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Schlafli,  L.  2.  Erweiterung  des  Satzes,  dass  zwei  polare  Dreiecke  perspectivisch 
liegen,  auf  eine  beliebige  Zahl  von  Dimensionen.  [K^l,  L*3] 

J.  Math.,  Berlin,  65,  189-197. 

1867. 

Baltzer,  R.     Die  Elemente  der  Mathematik.      (Bd.  2,  S.  iii,  13-17,  146.)        [Qlb] 
Dresden,  2.  Aufl. 

Battaglini,  G.     Sulla  geometria  immaginaria  di  Lobatchewsky.  [Qlb(K)] 

Giorn.  mat.,  Napoli,  5  (1867),  217-231. 
Napoli,  Rend.  Ace.  so.,  6  (1867),  157-173  ;  7  (1868),  174-175  ;  10  (1872), 

57-75. 
Napoli,  Atti  Ace.  sc,  4  (1869),  No.  7. 
Trans.  French,  1868. 

Bolyai,  J.  La  Science  Absolue  de  TEspace  independante  de  la  verite  ou  de  la 
faussete  de  I'Axiome  XI  d'Euclide  (que  Ton  ne  pourra  jamais  etablir  a  priori)  ; 
suivi  de  la  quadrature  geometrique  du  cercle  dans  le  cas  de  la  faussete  de 
I'axiome  XI,  par  Jean  Bolyai :  precede  d'une  Notice  sur  la  Vie  et  les  Travaux 
de  W.  et  J.  Bolyai,  par  Fr.  Schmidt.      [Traduit  par  J.  Hoiiel.]         [Qlb,  V2b5] 

Paris.     8vo.     Gauthier-Villars  (1868)  (2  ed..  ParLs,  1895.     4,50  fr.). 

Bordeaux,  Mem.  Soc.  sci.  phys.  nat..  5  (1867),  189-248. 

[Trans,  of  1832.]' 

forti,  A.  Intorno  alia  geometria  immaginaria,  o  non  Euclideana.  Considerazioni 
storico-critiche.  [Qlb,  V2by3] 

Bologna.     8vo.     Pisa :   Nistri.     0,50  1. 

Extracted  from  the  Riv.  Bolognese,  2  ;  reprinted  with  additions  in 
La  Provincia  di  Pisa,  1867,  No.  25  sqq.  under  the  title :  Studi 
geometrici  sulla  teorica  delle  parallele  di  N.  J.  Lobatschewsky. 

(Qiacomini,  L.     Proprieta  delle  parallele.  [Qlaa] 

Firenze. 

Grunert,  J.  A.     Ucber  den  neuesten  Stand  der  Frage  von  der  Theorie  der  Parallelen. 
Arch.  Math.,  Leipzig,  47,  307-320.  [V2b7] 

Hankel,  H.     Vorlesungen  iiber  die  complexen  Zahlen.  .  [V2b,  B12c] 

Leipzig. 
[Mentions  Leibniz  as  a  forerunner  of  Grassmann.     See  Leibniz,  1679.] 

Helmholtz,  H.  von.  Sur  les  faits  qui  servent  de  base  a  la  geometrie,  par  H.  von 
HelmhoJtz.     Traduit  de  I'allemand  [par  J.  Hoiiel].  [Vld] 

Paris:    Hermann.     1867.     (2  ed.,  1895  ;    .see  also  Lobacevskij,  1900^) 
Bordeaux,  Mem.  Soc.  sc.  phys.  nat ,  5,  372-378  (1867). 
[Trans,  of  1866.] 

Sailel,  J.  Es.?ai  critique  sur  les  principes  fondamentaux  de  la  geometrie  clemen- 
taire  ou  Commentaire  sur  les  XXXII  premieres  propositions  des  filements 
d'Euclide.  [Qla,  a] 

Paris :    Gauthier-ViUars.     8vo.     pp.  vii  +  85.     1867. 
2nd  ed.,  1883,  pp.  vi  +  91.     2,50  fr. 
[Expanded  form  of  1863.] 

[On  p.  76,  note  (*),  he  mentions  that  Lagrange,  in  his  conversations  with 
Biot,  stated  his  belief  that  he  could  find  a  proof  of  the  parallel  postulate 
in  the  independence  of  the  formulae  of  spherical  trigonometry.  De 
MofiruN  (1872)  tells  that  Ligrange,  towards  the  end  of  his  life  com- 
posed a  paper  on  parallel  lines.  He  began  to  read  it  in  the  Academy, 
but  suddenly  he  checked  himself  with  the  remark,  "  II  faut  que  yy 
songe  encore,"  slipped  the  paper  into  his  pocket  and  sat  down.] 
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Lobadevskij,  N.  I.  Pangeometria,  o  sunto  di  geometria  fondata  sopra  una  teoria 
generale  e  rigorosa  delle  parallele,  per  N.  Lobatchewsky.  (Versione  dal 
Francesco.)     [Per  G.  Battaglini.]  [Qlbl 

Giorn.  mat.,  Napoli,  5,  273-320. 

Also  sep.     Napoli :   Pellerano.     1868.     3,50  I. 

[Trans,  of  1855.] 

Morin,  P.     Sur  les  paranietres  differentielles  des  fonctions.  [0*2] 

These.     Paris. 

Murray,  B.  A.     A  rigorous  demonstration,  by  elementary  gccmetry,  of  the  pre- 
position usually  classed  as  the  Twelfth  Axiom  of  Euclid.  [QlaaJ  > 
Phil.  Mag.,  London  (4),  33,  264-270. 

Schmidt,  F.  Aus  dem  Leben  zweier  ungarischer  Mathematiker  Johann  und 
Wolfgang  Bolyai  von  Bolya.  [V2b5} 

Arch.  Math.,  Leipzis,  48,  217-228. 

Trans.  French  by  Hoiiel,  1868* ;    Italian  by  Forti,  18681. 
{See  also  Reyes  y  Prosper,  1894^.) 

Witte,  J.  H.  T.     Die  Parallelentheorie  und  die  Definition  des  Winkels.  [Qlaa] 

Pr.  Wolfenbuttel. 

1868. 

Agolini,  G.     II  quinto  postulato  Euclidiano  dimostrato  rigorosa mente.  [Qlaa] 

Firenze  :    Giuliani. 

Battaglini,  G.     Sur  la  geometrie  imaginaire  de  Lobatcheffskv.  [QlbJ 

Nouv.  Ann.  Math.,  Paris  (2),  7,  209-221,  265-277.' 
[Trans,  of  1867.] 

Beltrami,  E.     1.  Saggio  di  interpretazione  della  geometria  non-euclidea.    [Qlea,  7] 
Napoli,  Torino  e  Firenze  :   Loescher.     8vo.     2,50  1. 
Giorn.  mat.,  Napoli,  6,  284-312. 
Opere  mat ,  I,  No.  XXIV,  pp.  374-405. 
Trans.  French,  1869^  ;  Russian,  Anon.,  1893i. 

2.  Teoria  fondamentale  degli  spazii  di  curvatura  costante. 

Ann.  mat.,  Milano  (2),  2,  232-255.  [Qlea,  0*2] 

Opere  mat.,  I,  No.  XXV,  pp.  406-429. 
Trans.  French,  1869»  ;  Russian,  Anon.,  18931. 

3.  Sulla  teorica  generale  dei  parametri  differenziali.  [C4d,  2h] 

Bologna,  Mem.  Ace.  sc.  (2),  8,  551-590. 
Opere  mat  ,  II,  No.  XXX,  pp.  74-118. 

Bolyai,  J.  Sulla  scienza  dello  spazio  assolutamente  vera,  ed  indipendente  dalla 
verita  e  dalla  falsita  dell'  assioma  XI  di  Euclide  (giammai  da  potersi  decidere 
a  priori) ;   per  Giovanni  Bolvai  (versione  dal  Latino  per  Giuseppe  Battaglini) 

Giorn.  mat.,  Napoli,  6,  97-115.  [Qlb] 

[Trans,  of  1832.] 

Cayley,  A.     On  the  curves  which  satisfy  given  conditions.  [Q2ca} 

London,  Phil.  Trans.  R.  Soc,  158,  75-143. 
Coll.  Papers,  VI,  No.  406,  pp.  193-200. 

Christoflel,  E.  B.     Allgemeine  Theorie  der  geodatischen  Dreiecke.  [Qley] 

Berlin,  Abh.  Ak.  Wiss  ,  1868,  119-170. 
(See  Beltrami,  I8691.) 

Engel,  G.     Die  Idee  des  Raumes  und  der  Raume.  [Vld] 

Berlin. 

Geiser,  C.  F.  Sopra  una  questione  geometrica  di  massimo  e  sua  estensione  ad  uno 
spazio  di  n  dimensioni.  [L^14] 

Milano,  Rend.  1st.  Lomb.  (2),  1,  778-783. 
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Helmholtz,  H.  von.     Ueber  die  Thatsachen,  die  der  Geometrie  zum  Grunde  liegen. 
Gottingen,  Nachr.  Ges.  Wiss.,  14,  193-221.     3=  Juni,  1868.     Ko.  9. 
Wiss.,  Abh.  II,  618-639.  [Qla7,  Vld] 

Trans.  Russian,  Anon.,  1893^. 

[The  principal  results  given  by  Frischauf,  1876,  and  by  Ball,  1883^.] 
(Criticised  by  Stallo,  1881  ;'Russell,  1897  ;  Erdmann,  1877;  Krause, 
1878.) 

Janisevskij,  E.     IIcTopHiiecKaa  sanncKa  o  ;kh3HH  h  A-feaTejbHOCTn  H   II.  Jloda- 
iCBCKaro.     [Historical  notice  on  the  life  and  works  of  N.  I.  Lobacevskij.] 

Kazan,     pp.  59.  [V2b5] 

Trans.  French,  1869. 

Laurent.     Essai  sur  la  theorie  des  parallcles.  [Qlaa] 

Nouv.  Ann.  Math.,  Paris,  7,  48. 

Schmidt,  F.     1.  Nota  intorno  alia  vita  ed  agli  scritti  di  Wolfgang  e  Giovanni 
Bolyai  di  Bolva,  matematici  ungheresi.  [V2b5] 

Bull.  bibi.  storia  mat.,  Roma,  1,  277-299. 
[Trans,  of  1867  by  Angelo  Forti.] 

2.  Notice  sur  la  vie  et  les  travaux  des  deux  mathematiciens  hongrois 

Wolfgang  et  Johann  Bolyai  de  Bolya.  [V2b5] 

Bordeaux,  Mem.  Soc.  sci.  phys.  nat  ,  5,  191-205. 
[Trans,  of  1867  by  J.  Hoiiel.] 

1869. 

Beltrami,  E.     1.  Intorno  ad  un  nuovo  elemento  introdotto  dal  Sig.  ChristofTel 
[1868]  nella  teorica  delle  superficie.  [Qley] 

Milano,  Rend.  1st.  Lomb.  (2),  2,  853-863. 
Opere  mat.,  II,  No.  XXIX,  pp.  63-73. 

2.   Essai  d'interpretation  de  la  geometric  non-euclidienne.  [Qlaj8] 

Ann.  sci.  Ec.  Norm.,  Paris,  6,  251-288. 
[Trans,  of  1868'  by  J.  Houel.] 

3.  Theorie  fondamentale  des  espaces  de  courbure  constante.    [Qla)3,  2] 

Ann.  sci.  fie.  Norm.,  Paris,  6,  347-375. 
[Trans,  of  1868^  by  J.  Hoiiel.] 

Bertrand,  J.     Sur  la  somme  des  angles  d'un  triangle.  TQlaa] 

Paris,  C.-R.  Ac.  sc,  69,  1265-1269. 

Carton,  J.     Nouveau  moyen  de  lever  la  difiiculte  de  la  theorie  des  paralleles. 
rTitle.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  69,  44. 
(See  Bertrand,  1869,  1870,  and  BunIakovskd,  1872^.) 

Christoffel,   E.    B.     1.  Ueber   die   Transformation   der   homogenen   Diflerential- 
Ausdriicke  zweiten  Grades.  [C4d] 

J.  Math.,  Berlin,  70,  46-70. 

2.  Ueber   ein  die  Transformation   homogener  Differential-Ausdiiicke 

zweiten  Grades  betrefl'endes  Theorem.  [C4d] 

J.  Math.,  Berlin,  70,  241-245. 

Clifford,  W.  K.     On  the  theory  of  distances.  [Qlc  (WJ),  ea] 

Report  Brit.  Assoc.  (Exeter),  39,  9.     [Abstract.] 
Math.  Papers,  No.  XVI,  p.  164. 

[There  is  given  also  in  Math.   Papers  a  paper  previously  unpublished 
relating  to  the  same  subject,  together  with  some  notes  by  Cayley, 
pp.  130-163.] 
Darboux,  G.     Sur  une  nouvelle  scrie  de  systcmes  orthogonaux  algcbriques.      [0^2] 
Paris,  C.-R.  Ac.  sc,  69,  392-394. 

Fleury,  H.     La  geometrie  affranchie  du  postulatum  d'Euclide.  [Qlaa] 

Marseille  :   Berthoud.     2  fr. 
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Oenoccbi,  A.     1.  Intorno  ad  una  dimostrazione  di  Daviet  de  Foncenex.       [V2b8] 
Torino,  Atti  Ace.  sc,  4,  323-327. 
[Introduction  to  "  Dei  primi  principii."] 

2.  Dei  primi  principii  della  meccanica  e  della  georaetria  in  relazione  al 

postulato  d'Euclide.  [R4f,  Qlaa] 

Mem.  Soc.  Ital.  XL,  Firenze  (3),  2,  153-189. 

Janisevskij,  E.  Notice  historique  sur  la  vie  et  les  travaux  de  N.  I.  Lobatchefsky. 
Discours  prononce  dans  la  Seance  soltnelle  de  I'Universite  Impcriale  de  Kazan, 
le  5/17.  Nov.,  1868,  par  E.  Janichefsky.     Traduit  du  russe  par  A.  Potocki. 

BuU.  bibl.  storia  mat.,  Roma,  2,  223-262.  [V2bS] 

See  1868. 

Xronecker,  L.     Ueber  Systeme  von  Funktionen  mehrerer  Variabeln. 

Berlin,  MonBer.  Ak.  Wiss.,  1869,  159-193,  688-698.  [Q3c,  R5ca,  0«2] 

Werke,  I  (Leipzig,  1895),  175-226. 

Xipschitz,  R.  1.  Untersuchungen  in  Betreff  der  ganzen  homogenen  Functionen 
von  n  Variabeln.  [C4d,  0^2] 

J.  Math.,  Berlin,  70  (1869),  71-102  ;  72  (1870),  1-56. 
Analysed   in    Berlin,  MonBer.  Ak.  Wiss.,   Jan,  1869,  44-53.       Analysis 
by  the  author  in  Bull.  sci.  math.,  Paris,  4  (1873),  97-110,   142-157. 

2.  Entwickelung  einiger  Eigenschaften  der  quadratischen  Formen  von 

n  Differentialen.  ^  [C4d,  022] 

J.  Math.,  Berlin,  71,  274-287  (1869),  288-295  (1870). 
Bull.  sci.  math.,  Paris,  4,  297-307  ;  5,  308-314  (1873). 

lUinarelli,  C.     [A  proof  of  the  parallel-postulate.]  [Qlaa 

Nouv.  Ann.  Math.,  Paris  (2),  8,  312. 

(Objections  to  his  proof  are  given  by  Lionnet,  Lebesgxje,  Beetom  de 
Champ,  and  Finck  (all  1870).) 

Hoether,  M.  1.  Zur  Theorie  der  algebraischen  Funktionen  mehrerer  complexen 
Variabeln.  [MHbJ 

Gottingen,  Nachr.  Ges.  Wiss.,  1869,  298. 

2.  Zur  Theorie  des  eindeutigen  Entsprechens  algebraischer  Gebilde  von 

beliebig  vielen  Dimen.sionen.  [M^lb,  Q2c/3] 

Math.  Ann.,  Leipzig,  2,  293-317.      ' 

Sylvester,  J.  J.  Inaugural  address  to  the  mathematical  section  of  the  British 
Association  at  Exeter.  [Q2] 

Report  Brit.  Assoc.  (Exeter),  39,  1-9  (1869)  (especially  p.  4). 

Abridged  under  the  title,  '•  A  Plea  for  the  Mathematician,"  Nature, 
London,  1,  237-239  (1870).  Republished  with  notes  in  "Laws  of 
Verse  "  (1870),  Longmans. 

Coll.  Math.  Paper.s  II  (No.  100),  650-661,  714-719. 

Twining,  A.  C.  A  demonstration  of  Euclid's  assumed  axiom  relative  to  parallel 
lines.  [Qlaa] 

Proc.  Amer.  Assoc,  adv.  sc,  18,  39-45. 
Valeriano,  V.     Del  piano,  sua  definizione.     Assioma  del  piano  elevato  a  teorema. 

Giorn.  mat.,  Napoli,  7,  376.  [Qla] 

1870. 

Saltzer,  R.     Ueber  die  Hypothesen  der  Parallelentheorie.  [Qlaa] 

J.  Math.,  Berlin,  73  (372-373)  [Abstract]. 
Leipzig,  Ber.  Ges.  Wiss  ,  20,  95-96. 

Seeker,  J.  C.     Abhandlungen  aus  dem  Grenzgebiete  der  Mathematik  und  Philo- 
sophic. [VI  d] 
Ziirich  :  Schulthess.    pp.  62.     1,20  M. 
Review  by  Schlomilch,  Zs.  Math.,  Leipzig,  15,  93-95  (1870). 
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Bertrand,  J.     Sur  la  demonstration  relative  a  la  somme  des  angles  d'un  triangle. 

Paris,  C.-R.  Ac.  so.,  70,  17-20.  [Qlaa] 

Boillot.     Note  an  sujet  du  postulatum  d'Euclide.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  70,  90. 

Bonnel,  J.  F.     Essai  sur  les  definitions  geometriques.     Definitions  generales. 

Paris.     8vo.     Delagrave.  [Qla] 

Breton  de  Champ.  [Objections  to  Minarelli's  proof  of  the  parallel-postulate,  1869.] 

Paris,  C.-R.  Ac.  so.,  70,  31-32.  [Qlaa] 

Carton,  J.     Vrais  principes  de  la  geoiuetrie  euclidienne  et  preuves  de  I'impossibilite 
de  la  geomotrie  non  euclidienne.  [Qlaa] 

Paris  :   Lefevre. 
Cayley,  A.     1.  A  memoir  on  ab.stract  geometry  [of  n  dimensions].  [Q.2a] 

London,  Phil.  Trans.  R.  Soc,  160,  51-63. 

Coll.  Math.  Papers,  VI,  No.  413,  456-469. 

2.  On  the  rational  transformation  between  two  spaces.  [P^2] 

London,  Proc.  Math.  Soc,  3,  127-180. 
Coll.  Papers,  VII,  No.  447,  p.  189. 

Clifford,  W.  K.     On  the  space-theory  of  matter.  [Q2c7] 

Cambridge,  Proc.  Phil.  Soc,  2,  157-158.     (Read  Feb.  21,  1870.) 
Math.  Papers,  No.  V  (Abstract),  pp.  21-22. 

Dillner,  G.     Schematisk  framstallning  af  liiren  om  jamnlopande  (parallela)  linier. 
Tids.  Mat.  Fys.,  Upsala,  3,  1-6.  [Qlaa] 

Fiedler,  W.     Ueber  die  projectivischen  Coordinaten.  [Qla] 

VierteljSchr.  Natl.  Ges.,  Zurich,  15,  152-182. 

Finck.     [Objections  to  MiNARELLi's  proof  of  the  parallel-postulate,  1869.1    [Qlaa] 
Paris,  C.-R.  Ac.  sc,  70,  31-32. 

Fleury,  H.     1.  Note  sur  la  demonstration  du  postulatum  d'Euclide.  [Title.]  [Qlaa] 
Paris,  C.-R.  Ac.  sc,  70,32. 

2.  La  theorie  des  paralleles  affranchie  de  tout  postulatum.  [Qlaa] 

Paris  :   Baudry.     pp.  20,  1  pi. 

Fuix.     1.  Note  sur  une  demonstration  du  postulatum  d'Euclide.  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  70,  90-91. 

2.  Programme  d'un  nouveau  mode  d'enseignement  de  la  geometric 

elementaire.     [Title.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  70,  91. 

Goubet.     Note  relative  a  la  theorie  des  principes  de  la  geometric  elementaire. 
[Title.]  [Qlaa] 

Paris,  C.-R.  Ac  sc,  71,  216. 

Grunert,  J.  A.     Allgemeine   analytische  Theorie    der   Funktion  U{x)   und   iiber 
eingebildete  Dreiecke  und  Vierecke.  [Qlb,  (K20)] 

Arch.  Math.,  Leipzig,  51,  423-498. 

Helmholtz,  H.  von.     1.  The  axioms  of  geometry.  [Vld] 

Academy,  London,  1,  128-131. 

Incorporated  in  "  The  Origin  and  Meaning  of  Geometrical  Axioms,"  1876. 
[It  is  partly  a  review  of  six  works:  Riemann,  1866  :   Helmholtz,  1868  ; 
Beltrami,  1868^  and  1868^ ;    Christoffel,  1869S  and  Lipschitz, 

French  trans.  1870^. 

(iSee  Jevons,  1871  ;  Tupper,  1872.) 
2.   Les  axiomes  de  la  geometrie.  [Vld] 

Rev.  cours  sclent.,  Paris,  7,  498-501. 
Hoiiel,  J.     1.   Notice  sur  la  vie  et  les  travaux  de  N.  J.  Lobatchefsky.  [V2b8] 

Bull.  sol.  math.,  Paris,  1,  66-71,  324-328,  384-388. 
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Houel,  J.  2.  Note  sur  Timpossibilite  de  demontrer  par  une  construction  plane  le 
principe  de  la  theorie  des  paralleles  dit  postulatum  d'Euclide.  [Ql,aa 

Paris  :   J.  B.  Balliere. 
Giorn.  mat.,  Napoli,  8,  84-89. 

Bordeaux,  Mem.  Soc.  sc.  phys.  nat.,  8,  (1870-2),  11-19. 
Nouv.  Ann.  Math.,  Paris  (2),  9  (1870),  93-96. 
Institut,  Paris  (1.  sect.),  38  (1870),  85-86. 
Paris,  Bull.  Soc.  philom.,  1870. 

Lebesgue,  V.  A.     [Objections  to  Minarelli's  proof  of  the  parallel-postulate,  1869.] 
Paris,  C.-R.  Ac.  sc,  70,  31-32.  [Qlaa] 

Lionnet,  F.  J.     Sur  le  postulatum  d'Euclide.  [Qlaa] 

Nouv.  Ann.  Math.,  Paris,  9,  37. 
(See  MiKARELLi,  1869.) 

Marchand.     [Communication  relating  to  the  theory  of  parallels]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  70,  442. 

Marie,  C.  Flye  Sainte.     Sur  le  postulatum  d'Euclide.  [Qlaa] 

Institut,  Paris  (1.  sect.),  38,  53-54. 
Paris,  Bull.  Soc.  philom.,  7,  9. 

Massimino,  A.  Sugli  elementi  di  geometria  di  Euclide  e  gli  studi  geometrici  suUa 
teoria  delle  parallele  di  N.  I.  Lobatschewsky,  ed  il  saggio  critico  sui  principii 
fondamentali  della  geometria  elementare  di  J.  Hoiiel.  [Ql] 

Torino :   Paravia.     8vo. 

Biemann,  B.  Sur  les  hypotheses  qui  servent  de  fondement  a  la  geomotrie,  mcmoire 
posthume  de  B.  Riemann.     (Traduit  par  J.  Hoiiel.)  [Vld,  Qla)3,  c] 

Ann.  mat.,  Milano  (2),  3,  309-327. 
[Trans,  of  1866.1     See  also  1895*. 

Rosanes,  J.  Ueber  die  neuesten  Untersuchungen  in  Betrefi  unserer  Anschauung 
von  Raume.  [Vld] 

Breslau :   Maruschke.     8vo.     pp.  20.     0,60  M. 

Sainte-Croix,  P.  de     1.   [An  elementary  demonstration  of  the  postulate  of  Euclid.] 
See  Paris,  C.  R.  Ac.  sc,  71,  48.  [Qlaa] 

2.  [Another  communication  on  the  postulate  of  Euclid.]  [Qlaa] 

See  Paris,  C.-R.  Ac.  sc,  71,  260. 

Sobering,  E.     Die  Schwerkraft  im  Gaussischen  Raume.  [R6c)8] 

Gottingen,  Nachr.  Ges.  Wiss.,  1870,  311-321. 
Noticed  in  Die  Fortschr.  Phys.,  14,  483. 
(Cf.  Lagrange,  1773.) 

Tilly,  J.  M.  de.     1.    fitudes  de  mecanique  abstraite.  [Rlj,  6c)8] 

Bruxelles,  Mem.  cour.  sav.  etr.  Acad.     8vo.     21,  1-98. 
Rapport  par  Liagre  et  Quetelet.     Bruxelles,  Bull.  Acad.  Roy.,  27,  615-620. 
(1869). 

2.   Note  sur  la  theorie  des  paralleles.     [Title]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  70,  442. 

[This  note  is  accompanied  by  a  printed  memoir,  entitled  "  Etudes  de 
Mecanique  abstraite,"  of  which  some  passages  are  necessary  for  the 
understanding  of  the  note.  The  note  is  remitted  to  the  Commission 
appointed  for  works  relating  to  the  theory  of  parallels.] 

1871. 
Belli,  E.     Sopra  gli  spazi  di  un  numero  qualunque  di  dimensioni.  [Q3b] 

Ann.  mat.,  Milano  (2),  4,  140-158. 
Opere  matematiche.     I.   Milano  :   Hoepli,  pp.  xi  +  413.     4to.     1903. 

Cayley,  A.     On  evolutes  and  parallel  curves.  [Ql(Milb,  3ia,  j/3),  ea] 

Q.  J.  math.,  London,  11,  183-200. 
Coll.  Papers,  VIII,  No.  493,  pp.  31-46. 
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Jevons,  W.  S.     Helmholtz  on  the  axioms  of  geometry.  [Vld] 

Nature,  London,  4,  481-482  (Oct.  19). 
{See  TUPPER,  1872  ;  Helmholtz,  1870  and  1872.) 

Klein,  F.     Ueber  die  sogenannte  Nicht-Euklidische  Geometrie.  [Qlea,  7] 

Math.  Ann.,  Leipzig,  4  (1871),  573-625. 
Gottingen,  Nachr.  Ges.  Wiss.,  1871,  419-433. 
Bull.  sci.  math.,  Paris,  2,  341-351.     [Traduit  par  J.  Hoiiel.] 
Trans.  French,  1897*.     See  also  1873,  1874  and  cf.  1890i. 

Lamarle,  E.     Sur  la  geometrie  sans  postulats  et  sur  la  theorie  des  paralleles. 

Bruxelles,  Bull.  Acad.  Roy.  (2),  31,  567.  [Qlaa] 

Lie,  S.     1.   Ueber  diejenige  Theorie  eines  Raumes  mit  beliebig  vielen  Dimensionen, 
die  der  Kriimmimgstheorie  des  gewohnlichen  Raumes  entspricht.  [0^2] 

Gottingen,  Nachr.  Ges.  Wiss.,  1871,  191-209. 

2.   Zur  Theorie  eines  Raumes  von  n  Dimensionen.  [0*2] 

Gottingen,  Nachr.  Ges.  AViss.,  1871,  535-551. 

Marie,  C.  Flye  Sainte.     Etudes  analytiques  sur  la  theorie  des  paraUeles. 

Paris  :   Gauthier-Villars.     8vo.     pp.  iv  +  156.     5  fr.  [Qlaa,  b(K)] 

Abstr.  in  Les  Mondes,  Paris  (2),  26  (1871),  219-220. 

Review  by  Frischauf,  Zs.  Math.,  Leipzig,  17  (1872),  33-34.     Criticism  by 
de  Tilly,  Bull.  sci.  math.,  Paris,  3,  131-138. 

d'Ovidio,  E.     Alcune  relazioni  fra  le  mutue  distanze  di  piii  punti.  [Qlay] 

Giorn.  mat.,  Napoli,  9,  211-216. 

Suvorov,  F.  M.     0   xapaKtepHCTHKaxi.  CHcien'L   xpext   ns-MtpeHiH.       [On  the 
characteristics  of  systems  of  three  dimensions.]  [0*2] 

Kazan,  Zap.  Univ.,  7  (1871),  3-114. 
Abstract  in  Bull.  sci.  math.,  Paris,  4  (1873),  180-192. 

Tait,  P.  G.     (Presidential  address  to  the  Mathematical  section  of    the  British 

Association  at  Edinburgh.)  [Bl2d] 

Report  Brit.  Assoc.  (Edinb.),  41,  3.     Les  Mondes,  Paris  (2),  25,  445-457. 

Transon,  A.     1.    De  I'infini,  ou  metaphysique  et  geometrie  a  I'occasion  d'une 

Pseud  o-Geometrie.  [Qlaa] 

fivreux  :   Horissey. 

2.  Sur  I'emploi  de  Tinfini  en  mathematiques.  [Qlaa 

Paris,  C.-R.  Ac.  sc,  73,  367-369. 

1872. 

Becker,  J.  C.     Ucb-sr  di?  neuesten  Untersuchungen  in  Betrefl:  unserer  Anschauungen 
vom  Raume.  [Vld] 

Zs.  Math  ,  Leipzig,  17,  314,332- 

Beltrami,  E.     1.  Osservazione  sulla  Nota  [1872]  del  Prof.  L.  Schlafii  alia  Memoria 
delSig.  Beltrami"  Sugli spazii di curvatura costante. "  [Qlea,  7] 

Ann.  mat.,  Milano  (2),  5,  194-198. 
Opere  mat.,  II,  No.  XXXVII,  pp.  385-389. 

2.  Sulla  teoria  analitica  della  distanza.  [Qlea] 

Milano,  Rend.  Lst.  Lomb.  (2),  5,  294-295. 
Opere  mat.,  II,  No.  XXXVIII,  pp.  390-391. 
(Cf.  1869^.) 

3.  Teorema  di  geometria  pseudosf erica.  [Qlb  (Kl)] 

Giorn.  mat.,  Napoli,  10,  53. 

Opere  mat.,  II,  No.  XXXIX,  pp.  392-393. 

— 4.  Sulla  superficie  di  rotazione  che  serve  di  tipo  alle  superficie  pseudo- 
sf eriche.  [Qle7] 
Giorn.  mat ,  Napoli,  10,  147-159. 
Opere  mat.,  II,  No.  XL,  pp.  394-409. 
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Buniakovskij,  V.      SaM-feiKa  no  Bonpocy  o  napajiaeabULixt  jHHiaxt.    [Note  on 
the  question  of  parallel  lines.]  [Qlaa] 

Matem.  Sborn.,  Moskva,  6  (No.  1),  77-82. 

2.   Considerations   sur  quelques   singularites   qui   se   presentent   dans 

les  constructions  de  la  geometric  non-euclidienne.  [Qlb,  aa} 

Mem.  sc.  math.  phys.  Ac.  Pctersb.  (7),  18,  No.  7,  pp.  16,  1  pi. 

Cayley,  A.     On  the  non-Euclidian  geometry.  [Qlb  (K20e),  ea] 

Math.  Ann.,  Leipzig,  5,  630-G34. 
Coll.  Papers,  VIII, 'No.  528,  pp.  409-413. 

Cipolla,  F.     Intorno  al  quinto  postulate  d'Euclide  e  alle  basi  della  geometria, 
Lettera,  ec.  [Qlaa] 

Verona:    Apollonio.     4to.     pp.  11. 

ClifEord,  W.  K.     The  postulates  of  the  science  of  space.  [Vld] 

Macmillan's  Mag.,  Cambridge,  Oct.,  1872. 

Lectures  and  Essays,  1879,  2nd  ed.  (1886),  pp.  210-230. 

[Third  of  a  course  of  lectures  delivered  at  the  Royal  Institution,  March, 
1873.] 
Dedekind,  R.     Stetigkeit  und  irrationalc  Zahlen.  [Qla] 

Braunschweig  :    Vieweg. 

2.  Aufl.,  1892.     pp.  xix  +  58.     1  M.     3.  Aufl.,  1905. 

Trans.  English,  1901. 

De  Morgan,  A.     A  budget  of  paradoxes.  [Qlaa] 

London:    Longmans,  Green.     8vo.     pp.  511.     I5s. 
[Lagrange  referred  to,  p.  173;  see  HoiiEL,   1867.      Also  some  references 
to  Perronet  Thompson.] 

Frischauf,  J.     Absolute  Geometrie  nach  Johann  Bolyai.  [Qlb(K)} 

Leipzig :     Teubner.     8vo.     pp.   xii  -|-  96.     2  M. 
Incorporated  in  1876. 
Review:  Bull.  sci.  math.,  Paris,  7  (1874),  105-106. 

Germann,  A.     Studien  zur  Losung  der  Parallelentheorie.  [Qlaa] 

Pr.  Ehingen. 
Helmholtz,  H.  von.     The  axioms  of  geometry.  [VI d] 

Academy,  London,  3,  52-53. 

[Reply  to  objections  by  Jevons,  1871.] 

Hoffmann,  I.  C.  V.     Die  Principien  dr-s  1.  Buchcs  von  Euklid's  Elementen.      [Vld] 
Zs.  math.  Unterr.,  Leipzig,  3,  114-143. 

Jordan,  C.     Essai  sur  la  geometrie  a  n  dimensions.  [K^,  Rli] 

Paris,  Bull.  Soc.  math.,  3  (1875),  103-174  ;  4  (1877),  92. 
Paris,  C.-R.  Ac.  sc,  75,  1614-1617.     [Abstract.] 
(Cf.  SCHLAFLI,  1859.) 
Klein,  F.     1 .  Vergleichende  Betrachtungen  iiber  neuere  geometrische  Forschungen. 

[Qla7,  ea,  5,  2a,  ca,  J4fa] 
Programm  zum  Eintritt  in  die  philosophische  Facultat  und  den  Senat 

der  Universitat  zu  Erlangen. 
Erlangen  :    A.  Deichert.     1  M. 

Trans.  Italian,  1889^ ;     English,  1893^  ;    Russian,  1895^ ;    Polish,  1895* ; 
French,  1891.     Reprinted,  1893^.     Cf  also  1893'. 

2.  Ueber  Liniengeometrie  und  metrische  Geometrie.  [Q2ca] 

Math.  Ann.,  Leipzig,  5,  257-277. 

3.  Ueber   gewisse   in    der   Liniengeometrie    auftretende   Differential- 

gleichungen.  [Q2ca] 

Math.  Ami.,  Leipzig,  5,  278-303. 

4.   Ueber  einen  liniengeometrischen  Satz.  [Q2ca5  L^13] 

Gottingen,  Nachr.  Ges.  Wiss.,  1872. 

Math.  Ann.,  Leipzig,  22  (1883),  234-241.     [Reprint.] 
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Klein,  F.     5.  Zur  Interpretation  der  complexen  Elemente  in  der  Geometrie. 

Gottingen,  Nachr.  Ges.  Wiss.,  1872,  374-379.  [Qlea] 

Math.  Ann.,  Leipzig,  22  (1883),  242-245.     [Reprint.] 

Konig,  J.     Ueber  eine  reale  Abbildung  der  nichteuklidischen  Geometrie.        [Qle5] 
Gottingen,  Nachr.  Ges.  Wiss.^^  1872,  157-160. 

Lie,    S.     1.  Neue    Integrationsmethode   partieller   Gleichungen    erster    Ordnung 
zwischen  n  Variabeln.  [Q2cj8} 

Kristiania,  Forh.  Vid.  Selsk.,  1872,  28-34. 
Gottingen,  Nachr.  Ges.  Wiss.,  1872,  321-326. 

2.  Ueber  Complexe,  insbesondere  Linien-  und  Kugel-Complexe,  mit 

Anwendung  auf  die  Theorie  partieller  Differentialgleichungen.  [Q2ea,  j3] 

Math.  Ann.,  Leipzig,  5,  145-186-256. 
(Cf.  Gottingen,  Nachr.  Ges.  Wiss.,  1871,  No.  7.) 
Trans.  Polish  with  notes  by  S.  Rudzki,  Prace  mat.  fiz.,  Warszawa,  11 

(1900),  46-98. 
{See  Kantor,  19021.) 

Lipschitz,  R.     1 .   Untersuchung  eines  Problems  der  Variationsrechnung,  in  welchem 
das  Problem  der  Mechanik  enthalten  ist.  [0*2,  RSjJ 

J.  Math.,  Berlin,  74,  116-149.     (15  July,  1871.) 
Bull.  sci.  math  ,  Paris,  4,  212-224,  297-320. 

2.  Entwickelung  eines  Zusammenhanges  zwischen  den  quadratischen 

Formen  von  n  Differentialen  und  den  Abel'schen  Transcendenten.  [C4dj 

J.  Math.,  Berlin,  74,  150-171. 
(Cf.  18721,  1869-^.) 

3.  Ausdehnung  der  Theorie  der  Minimalfliichen  [0^2} 

Berlin,  MonBer.  Ak.  Wiss.,  1872,  361-367. 
J.  Math.,  Berlin,  78  (1874),  1-45. 

Mach,  E.     Die  Geschiehte  und  die  Wurzel  des  Satzes  von  der  Erhaltung  der 
Arbeit.     Vortrag  gehalten  in  der  k.  Bohm-Ges.  der  Wiss.  am  15  Nov.,  1871. 
Prag.     8vo.     pp.  58.     (especially  pp.  27-30.)  [R6ca] 

Saleta,  F.     Expose  sommaire  de  I'idee  d'espace  du  point  de  vue  positif,  ou  re- 
marques  sur  les  principes  de  la  geometrie,  sur  le  postulatum  d'Euclide.    [Qlaa] 
Paris :  Dunod.     8vo.     pp.  32. 

Schlafli,  L.     Nota  alia  Memoria  del  sig.  Beltrami,  Sugli  spazii  della  curvatura 

costante.  [0*2  J 
Ann.  mat.,  Milano  (2),  5,  178-193. 
(See  Beltrami,  1872i.) 

Smetacek,  W.     Explikation  geometrischer  GrundbegrifEe  und  Versuch  einer  neuen 
naturgemiissen  Entwicklung  der  Parallelen-theorie  aus  derselben.  [Qlaa} 

Pr.  Reichenberg. 

Tupper,  J.  L.     Prof.  Helmholtz  and  Prof.  Jevons.  [Vld] 

Nature,  London,  5,  202-203  (Jan.  11). 
(See  Jevons,  1871.) 

Twining,  A.  C.     Euclid's  doctrine  of  parallels  demonstrated.  [Qlaa] 

Amer.  J.  Sci.,  New  Haven,  4,  333-343. 

ZoUner,  J.  C.  F.     Ueber  die  Natur  der  Cometen.  [QScy] 

2.  ed.,  Leipzig:    Engelmann,  1872,  "Uber  die   Endlichkeit  der  Materie 
im  unendlichen  Raume,"  pp.  305-312. 

1873. 

Cassani,  P.     Intorno  alle  ipotesi  fondamentali  della  geometria.  [Qla] 

Giorn.  mat.,  Napoli,  11,  333-349. 
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Cayley,  A.  1.  On  the  theory  of  the  singular  solutions  of  differential  equations  of 
the  first  order.  [Q2c;3] 

Mess.  Math.,  Cambridge,  2,  6-12  (esp.  p.  8). 
Coll.  Papers,  VIII,  No.  545,  p.  531. 

2.   On  the  superlines  of  a  quadric  surface  in  5-dimensional  space. 

Q.  J.  Math.,  London,  12,  176-180.  [L»7] 

Coll.  Math.  Papers,  IX,  No.  570,  pp.  79-83. 
(See  Moore,  1885.) 

Clifford,  W.  K.     Preliminary  Sketch  of  Biquaternions. 

[Bl2e,  Qlc  (K13a,  U2),  ea,  R3d/3] 
London,  Proc.  Math.  Soc.,  4,  381-395. 
Math.  Papers,  No.  XX,  181-200.     Also  No.  XLII,  385-394  and  395-396. 

Darboux,  G.  Sur  une  classe  remarquable  de  courbes  et  de  surfaces  algebriques 
et  sur  la  theorie  des  imaginaires.  [Ql  (05h,  1),  ea] 

Paris  :   Gauthier-Villars,  1873  (2  ed.,  1896). 
Bordeaux,  Mem.  Soc.  sci.  phys.  nat.,  8,  292-350  ;  9,  1-276. 
(Note  V,     Sur  les  lignes  geodesiques  et  les  lignes  de  courbure  dans  la 
geometric  de  M.  Cayley,  p.  227-235.     Note  III.  Sur  la  demonstration 
directe  des  theoremes  de  geometric  spherique  exposes  dans  la  3ieme 
partie,  pp.  208-217.) 

Diihring,  E.     Kritische  Geschichte  der  allgemeinen  Principien  der  Mechanik.  [Q2b] 
Berlin :    Grieben.     8vo.     (Concluding  chapter.     Reference  to  Lagrange, 
1813.) 

Frahm,  W.     1.  Habilitationsschrift.  [R8j] 

Tubingen. 

2.  Ueber  die  Erzeugung  der  Curven  dritter  Classe  und  vierter  Ordnung. 

Diss.     Tiibingen :  Fues.     1 M.  [Qlea] 

Zs.  Math.,  Leipzig,  18,  363-386  (§  4). 

Frank,  A.  von.  Die  Mittelpunktsgleichungen  von  Ellipse,  Hyperbel  und  Kreis  in 
der  Absoluten  Geometric.  [Qlb  (L'la)] 

Graz,  Mitt.  Natw.  Ver.  Steierm.,  1873,  pp.  10. 

Fresdorf.  Ueber  die  Geometric  und  die  Potentialfunktion  im  Gauss'schen  und 
Riemann'schen  Raume.  [R5c)3] 

Diss.     Gottingen. 

Qauss,  C.  F.  Werke,  herausgegeben  von  der  Kgl.  Gesellschaft  der  Wissenschaften, 
zu  Gottingen. 

Band  IV.  Wahrschcinlichkeitsrcchnung  und  Geometric,  1873  ;  Zweiter 
Abdruck,  1880.     25  M. 

Band  VIII.  Arithmetik,  Analysis,  Wahrscheinlichkeitsrechnung,  Geo- 
metric.    Nachtragc  zu  Band  I-IV,  1900.     24  M. 

Grundlagen  der  Geometric,  Anzcigen  {see  1816^,  1822),  Nachlass  {see  19C0), 
und  Briefwechscl  an  Bessel  (see  1829),  W.  Bolvai  (see  Schmidt,  1899), 
Enckc  {see  1806),  Gerling  {sec  1816^),  Gibers  {see  1806),  Schumacher 
(see  1860),  Struve  (see  1806),  und  Taurinus  (see  1824)  (pp.  157-268). 

Neue  allgcmeine  Untersuchungen  iiber  die  krummen  Flachcn  (1825) 
(pp.  408-443). 

Rcviewsof  Band  VIII. :  Bull.  sci.  math., Paris  (2),  24, 269-280;  Boll.bibl. 
St.  sc.  mat.,  1900,  118-119;  Bibl.  math.,  Leipzig  (3),  2,  366-369; 
J.  des  Savans,  Paris,  1900,  668-678  ;  Gottingische  gel.  Anz.,  1901, 
526-539  ;  New  York,  Bull.  Araer.  Math.  Soc.  (2),  9,  357-369  ;  Arch. 
Math.,  Leipzig  (3),  4,  161-162. 

Genocchi,  A.     Lettre  a  M.   Quetelet  sur  diverses  questions  mathematiques. 

Bruxelles,  Bull.  Acad.  Roy.  (2),  36,  181-190.  [Qlaa,  e7] 

(Replied  to  by  Tilly,  1873.) 
[Reference  to  Cauchy,  1847.] 
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HdKmann,  I.  C.  V.     Eesultate  der  Nicht-Euclidischen  oder  Pangeometrie.      [Qlb] 
Zs.  math.  Unterr.,  Leipzig,  4,  416-417. 

Ingleby,  C.  M.     Professor  Clifford  on  curved  space.  [QlajS] 

Nature,  London,  7,  282. 
Klein,  F.     Ueber  die  sogenannte  Nicht-Euklidisohe  Geometric,    (Zweiter  Aufsatz.) 

Math.  Ann.,  Leipzig,  6,  112-145.  [Qlea,  7] 

See  1871  and  1874. 

Lindemann,  F.    Ueber  unendlich  kleine  Bewegungtn  starrer  Korper  bei  allgemeiner 
projectivischer  Massbestimmung.  [Qlea,  Rlj,  3d^,  4fl 

Erlangen,  SitzBer.  physik.  Soc,  5,  122-129. 
Math.  Ann.,  Leipzig,  7  (1874),  56-144. 

Lipschitz,  R.     Extension  of  the  planet- problem  to  a  space  of  n  dimensions  and 
of  constant  integral  curvature.   (Trans,  by  Cayley).  [R^i] 

Q.  J.  Math.,  London,  12,  349-370. 

Luroth,  J.     Das  Imaginiire  in  der  Geometric  und  das  Rechnen  mit  Wiirfen.     Dar- 
stellung  und  Erweiterung  der  v.  Staudt'schen  Theorie.  [Qla] 

Math.  Ann.,  Leipzig,  8  (1875),  145-214  ;   11  (1877),  84-110. 
Also  Gottingen,  Nachr.  Ges.  Wiss.  1873,  767-779. 

d'Ovidio,  E.     1.  Studio  sulla  geometria  projettiva.  [Ql  (K13a,  c,  20e),  ea] 

Ann.  mat.,  Milano  (2),  6,  72-101. 

2.  Sulle  relazioni  metriche  in  coordinate  omogenee.  [Qlea] 

Giorn.  mat.,  Napoli,  11,  197-220. 

Proclus.     In    primum    Euclidis    elementorum  librum   commentarii.     Ex  rec.  G. 
Friedlein. 

Leipzig  :   Teubner.     8vo.     pp.  viii  -I-  507.     6,75  M. 

Purgotti,  S.     Alcuni  cenni  sulle  teorie  delle  parallele.  [Qlaaj 

Instruzioni  e  diletto.  Part  IV. 

Biemann,  B.     On  the  hypotheses  which  lie  at  the  bases  of  geometry. 

[Trans,  by  W.  K.  Clifford  of  Riemann,  1866.1  [Vld,  QlayS,  c] 

Nature,  London,  8,  14-17,  36,  37. 

Clifford's  Math.  Papers,  No.  IX,  pp.  55-71  (1882). 

Bodwell,  G.  F.     On  space  of  four  dimensions.  [Q2bj 

Nature,  London,  8,  8-9. 
Sobering,  E.     1.  Linien,  Flachen  und  hohere  Gebilde  in  mehrfach  ausgedehnten 
GaussischenundRiemannschen  Raumen.  [Ql  (K),  2] 

Gottingen,  Nachr.  Ges.  Wiss.,  1873,  13-21. 

2.  Die  Schwerkraft  in  mehrfach  ausgedehnten  Gaussischen  und  Rie- 

mann^chen  Rauuen.  [R5ca,  0\ 

Gottingen,  Nachr.  Ges.  Wiss.,  1873,  149-159. 

3.  Hamilton-Jacobische  Theorie   fiir   Krafte,  deren   Maass    von    der 

Bewegung  der  Korper  abhiingt.  [R8j,  k] 

Gottingen,  Nachr.  Ges.  Wiss.,  1873,  744-753. 
Gottingen,  Abh.  Ges.  Wiss.,  18,  pp.  54. 

Schwarz,  H.  A.     Ueber  diejenigen  Fiille,  in  welchen  die  Gaussische  hypergeo- 

metrische  Reihe  cine  algebraische  Function  ihres  vierten  Elementes  darstcllt. 

J.  Math.,  Berlin,  75,  292-335,  2  pi.  [Ql,  (K9b)] 

Stahl,  H.     Ueber  die  Massfunctionen  der  analytischen  Geometric. 

Pr.  Berlin  :  Calvary.  [Ql  (K13a,  c,  U\\,  12),  ea] 

Tilly,  J.  M.  de.     Rapport  sur  la  "  Lettre  a  M.  Quetelet  sur  diverses  questions 
mathematiques  par  A.  Genocchi,  [1873]."  [Qlaa,  07] 

Bruxelles,  Bull.  Acad.  Roy.  (2),  36,  124-139. 

Voigt,  H.     Der  sphiirische  Kegclschnitt.  [Qlc  (L^l)] 

Diss.     Breslau. 

(3340)  D 
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1874. 

Battaglini,   G.     1.  Nota  sul  rapporto  anarmonico  sezionale  e  tangenziale  delle 
coniche.  [Ql  (LH?),  ea] 

Giorn.  mat.,  Napoli,  12,  193-200. 
Roma,  Atti  Ace.  Lincei,  26  (1873),  566-576. 

2.  Nota  sui  circoli  nella  geometria  non-cuclidea.  [Ql  (K12),  ea3 

Giorn.  mat.,  Napoli,  12,  213-220. 

3.  Nota  sul  rapporto  anarmonico  sezionale  e  tangenziale  delle  quadriche. 

Giorn.  mat.,  Napoli,  12,  266-276.  [Ql  (L^IS),  ea) 

4.  Sulla  geometria  proiettiva.  [QleaJ 

Napoli,  Atti  Ace.  sc,  6  (1875),  No.  6,  pp.  10  (Sept.,  1873) ;    No.  12, 

pp.  21  (Sept.,  1874) ;  7  (1878),  No.  5,  pp.  21  (Sept.,  1875). 
Giorn.  mat.,  Napoli,  12  (1874),  300-312  ;    13  (1875),  49-71  ;    14  (1876), 

110-139. 
Napoli,  Rend.  Ace.  sc,  12  (1873),   110;  13  (1874),  128-129 ;   14(1875), 

141-142. 
Beez,  R.     Ueber  das  Kriimmungsmass  von  Mannigfaltigkeiten  hoherer  Ordnung. 
Math.  Ann.,  Leipzig,  7,  387-395.  [0*2] 

(^ee  18752.) 

Bonnel,  J.  F.     Essai  sur  les  definitions  geometriques.     Definitions  speciales. 

Paris  :   Delagrave.  [Qla} 

Clifford,  W.  K.     Motion  of  a  solid  in  elliptic  space.  [R8k} 

Math.  Papers,  No.  XLI,  378-384. 

[At  the  meeting  of  the  London  Math.  Soc.  on  Feb.  12,  1874,  Clifford 
gave  an  account  of  this  paper.] 

Eichler,  C.     Verallgemeinernde  Betrachtungen  iiber  unsere  Raumauffassung  imd 
ihre  Verwendung  in  der  analytischen  Geometric.  [P^IJ 

Pr.  Lingen. 
(Cf.  Kantoe,  1880.) 
von  Escherich,  G.     Die  Geometrie  auf  den  Flachen  constanter  negativcr  Kriim- 
mung.  [Qley,  b  {K7,  LHa)] 

Wien,  SitzBer.  Ak.  Wiss.,  69,  497-526. 

Grassmann,  H.     Die  neuere  Algebra  und  die  Ausdehnungslehre.  [B12c} 

Math.  Ann.,  Leipzig,  7,  538-548. 

Jordan,  C.     1.  Sur  la  theorie  des  courbes  dans  I'espace  a  n  dimensions.  [0*1) 

Paris,  C.-R.  Ac.  sc,  79,  795-797. 

2.  Generalisation  du  theoreme  d'Euler  sur  la  courbure  des  surfaces. 

Paris,  C.-R.  Ac.  sc,  79,  909-911.  [0»2} 

(Cf.  SCHLAFLI,  1859.) 

Klein,  F.     Nachtrag  zu  dem  ,,zweiten  Aufsatze  iiber  nicht-euklidische  Geometrie" 
(diese  Annalen,  Bd.  VI,  S.  112  ff.  [1873]).  [Qla] 

Math.  Ann.,  Leipzig,  7,  531-537. 

Leinemann,  B.     Die  Theorie  der  parallelen  Geraden.  [Qlaa} 

Pr.  Miinster. 

Liard,  L.     Des  definitions  geometriques  et  des  definitions  empiriques.  [Qla) 

These :   Paris,  1874. 

2  ed.,  Paris :    Alcan,  1888  (Bibl.  de  philos.  contemporaine.)     2,50  fr. 
Review  by  G.  Fonsegrive  in  Rev.  phil.,  Paris,  26,  166-176. 

Rossetti,  G.     Delle  parallele,  memoria  ec  [Qlaa} 

Napoli.     8vo.     pp.  32. 

Spitz,   C.     Die  ersten  Satze  vom  Dreiecke  und  die  Parallelen,     Nach   Bolyai's 
Grundsatzen.  [Qlaa] 

Leipzig  and  Heidelberg  :   C.  F.  Winter,     pp.  44.     0,60  M. 
Noticed  in  Arch.  Math.,  Leipzig,  57,  LitBer.  CCXXVI,  10. 
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Wagner,  H.  Lehrbuch  der  ebenen  Geometric.  Nacli  Grundsatzcn  Bolyai's 
fiir  Gymnasien  und  Realschulen  bearbeitet.  [Qla] 

Hamburg :    Grafe. 

Worpitzky,  J.  Elemente  der  Mathematik  fiir  gelehrte  Schulen  und  zum  Selbst- 
studium.     Drittes  und  viertes  Heft.     Planimetrie.  [Vld] 

Berlin :  Weidmann.     8vo. 

1875. 

Becker,  J.  C.     Die  Grundlagen  der  Geometric.  [Qla,  a,  Vld] 

Zs.  Math.,  Leipzig,  20,  445-456. 

Beez,  R.     1.  Ueber  conforme  Abbildung  von  Mannigfaltigkciten  hoherer  Ordnung". 
Zs.  Math.,  Leipzig,  20,  253-270.  [P^S] 

2.  Zur  Theorie  des  Kriimmungsmasses  von  Mannigfaltigkciten  hoherer 

Ordnung.  [0*2] 

Zs.  Math.,  Leipzig,  20  (1875),  423-444. 
Fortsetzung,  21  (1876),  373-401. 
See  1874.     Continued  1879. 
(Cf.  LiPSCHiTZ,  18761 ;  Ricci,  1884.) 

Bonnin,  F.     Etude  sur  le  postulatum  d'Euclide.  [Qlaa] 

Limoges  :   Ducourtieux. 

Cayley,  A.  1.  On  a  Senate-House  problem.  [A  four-dimensional  interpretation 
of  the  solution  of  four  equations  of  the  second  degree  in  four  variables.] 

Mess.  Math.,  Cambridge,  4,  75-78.  [Q2c;3] 

Coll.  Math.  Papers,  IX,  No.  595,  pp.  246-249. 

2.  A  memoir  on  prcpotentials.  [R5ca] 

London,  Phil.  Trans.  R.  Soc.,  165,  Part  II,  675-774. 
Coll.  Math.  Papers,  IX,  No.  607,  pp.  318-423. 
London,  Proc.  R.  Soc,  23,  447-451.     [Abstract.] 

Claude!,  M.     La  theorie  des  paralleles  scion  les  geometres  japonais.  [Qlaa] 

Bruxelles :    Claudel.     8vo.     pp.  20.     0.50  fr. 
Rev.  by  Cantor,  Zs.  Math.,  Leipzig,  20,  Hist.  lit.  Abt.  73-75. 

Clebsch,  A.  Vorlesungen  iiber  Geometric.  Unter  besondcrer  Benutzung  der 
Vortrage  von  Alfred  Clebsch  bearbeitet  und  herausgegcben  von  Ferdinand 
Lindemann.     Mit  eincm  Vorworte  von  Felix  Klein. 

[Qla,  /8,  7.  b,  c  (K),  ea,  y,  J4f/3,  Vld] 
Band  I.  Teil  I,  pp.  1-496  (1875),  2nd  ed.,  1906,  1910  (in  progress),  pp.    1- 
480-768,  (16  M.  and  9  M.) ;  Teil  II,  pp.  497-1050  (1876),  (12,80  M.), 
2nd  ed.  in  the  press. 
Band  II.  Teil  I,  pp.  viii  +  650  (1891),  (12  M.) ;  Teil  II  in  the  press. 
Leipzig :   Teubner.     8vo. 
Trans.  French  by  Adolphe  Benoist,  I,  2nd  ed.,  1903  ;     II,  1880  ;    III, 

1883. 
{See  especially  Bd.  II,  Teil  I,  Abt.  Ill,  "Die  Grundbegrifle  der  projec- 
tivischen  und  metrischen  Geometric,"  pp.  433  &.) 

Falk,  P.  M.     Forsok  till  en  tcori  for  parallela  linier.  [Qlaa] 

Pr.  Upsala. 
Funske.     Grundlagen  der  Raumwissenschaft.  [Q2,  Vld] 

Hannover  :   Riimpler.     3  M. 
Halphen,  G.  H.     1.  Recherches  de  geometric  a  n  dimensions.  [M^l,  M'  1] 

Paris,  Bull.  Soc.  Math.,  2,  34-52. 

2.  Sur  les  points  d'une  courbe  ou  d'line  surface,  qui  satisfont  a  une 

condition  exprimeo  par  une  equation  differenticllc  ou  aux  derivees  partielles. 

Paris,  C.-R.  Ac.  sc.,  81,  1053-1055.  [M«l,  a] 
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Hoiiel,  J.     Du  role  de  rexperience  dans  les  sciences  exactes.  [Vld] 

Prag.     Jednota  ceskych  mathematiku. 
Trans.  German,  1876. 

Lewes,  G.  H.     Imaginary  geometry  and  the  truth  of  axioms.  [Vld] 

Problems  of  Life  and  Mind,  1st  series,  Vol.  II,  Appendix  A,  pp.  509-520. 
London:  Triibner.     8vo.     16s. 

d'Ovidio,  E.     1.  Sopra  alcuni  luoghi  ed  involuppi  di  1°  e  2°  grado  in  geometria 
projettiva.  [Qlea] 

Napoli,  Rend.  Ace.  sc,  14,  12. 
Giorn.  mat.,  Napoli,  13,  363-379. 

2.  I  complessi  e  le  congruenze  lineari  nella  geometria  projettiva. 

Ann.  Mat.,  Milano  (2),  7,  25-51.  [Ql  (NU,  N^l),  ea] 

R6thy,  M.     A  harom  meretU  homogen  ter  u.  n.  nem-euklidikus  siktani  trigono- 
metridja.  [Qlb  (K20e)] 

firtek.  math,  kor.,  Budapest,  6,  No.  7,  1-25. 
Abstract  in  German,  1876. 

Schmitz-Dumont,  0.     Zeit  und  Raum  in  ihren  denknothwendigen  Bestimmungen 
abgeleitet  aus  dem  Satze  des  Widerspruchs.  [Vld] 

Leipzig :    Koschny.     pp.  84. 
(Criticism  by  Gunther,  1877S  by  Th.  Ribot,  Rev.  phil.,  Paris,  1,  78-79.) 

Spottiswoode,  W.     1.  Sur  la  representation  des  figures  de  geometric  a  n  dimen- 
sions par  les  figures  correlatives  de  geometric  ordinaire.  [Q2b] 
Paris,  C.-R.  Ac.  sc,  81,  875-877. 

2.  Nouveaux  exemples  de  la  representation,  par  les  figures  de  geometric, 

des  conceptions  analytiques  de  geometric  a  n  dimensions.  [Q2b] 

Paris,  C.-R.  Ac.  sc,  81,  961-963. 

Tobias,  W.     Grenzen  der  Philosophic,  constatirt  gegen  Riemann  und  Helmholtz, 
vertheidigt  gegen  von  Hartmann  und  Lasker.  [Vld] 

Berlin.     8  M. 
Review  :  Mind,  London,  1  (1876),  155-156. 

1876. 
A116,  M.     Zur  Theorie  des  Gauss'schen  Kriimmungsmasses.  [0*2] 

Wien,  SitzBer.  Ak.  Wiss.,  74,  9-38. 

Battaglini,  G.     SuU'  affinita  circolare  non-euclidea.  [Ql  (P3ca),  ea] 

Napoli,  Read.  Ace.  sc,  15  (1876),  219-224. 
Giorn.  mat.,  Napoli,  16  (1878),  256-  262. 

Beltrami,  E.     Formules  fondamentales  de  cinematique  dans  les  espaces  de  courbure 
constante.  [Rli,  j] 

Bull.  sci.  math.,  Paris,  11,  233-240. 

Clifford,  W.  K.     1.  On  the  free  motion  under  no  forces  of  a  rigid  system  in  an 
w-fold  homaloid.  [R8j] 

London,  Proc  Math.  Soc,  7,  67-70. 
Math.  Papers,  No.  XXVI,  236-240. 

2.   On  the  theory  of  screws  in  a  space  of  constant  positive  curvature. 

Math.  Papers,  No.  XLIV,  402-405.  [R3d;8] 

Cremona,  L.     Sulla  corrispondenza  fra  la  teoria  dei  sistemi  di  rette  e  la  teoria  delle 
superficie.     [1875.]  [Qlea,  2ca] 

Roma,  Atti  Ace  Lincei  (2),  3,  285-302. 

Eisenmenger.     Demonstration  du  postulatum  d'Euclidc  en  quatre  thcoremes. 

Neuilly  :   Bouzin-Ccsar.  [Qlaa] 

von  Frank,  A.     Der  Korperinhalt  des  senkrechten  Cylinders  und  Kegels  in  der 
Absoluten  Geometric.  [Qlb  (K15)] 

Arch.  Math.,  Leipzig,  59,  71-83. 
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Frankland,  F.  W.  On  the  simplest  continuous  iranifoldness  of  two  dimensions 
and  of  finite  extent.  [Qlc] 

Wellington,  Trans.  Proc.  N.Z.  Inst.,  9  (1876),  272-278. 
London,  Proc.  Math.  Soc.,  8  (1877),  5  7-64. 
Nature,  London,  15  (1877),  515-517. 

See  MoxRO,  Nature,  15  (1877),  547  ;   (Reply  by  F.,  ihid.,  22  (1880),  170- 
171);    Rei^ly   by   Monro,  ihid.,  218;  W.  Skey,  Trans.  N.Z.  Inst., 
13  (1881),  100-      ;  (Reply  by  Frankland,  ihid.,  18  (1886),   58-     ); 
G.  HooBEN,  ihid.,  19  (1887),  510-       . 
(Cf.  Newcomb,  1877.) 
Frischauf,  J.     Elemente  der  Absoluten  Geometric.  [Vlaic,  Q1(K),  a] 

Leipzig  :  Teubner.     8vo.     pp.  vi  -(-  142.     3,40  M. 

Giinther,  S.  1.  Sulla  possibilita  di  dimostrare  I'assionia  delle  parallele  mediante 
considerazioni  stereometriche.  Complemento  alia  geometria  assoluta  di 
Bolyai.     Traduzione  dal  Tedesco  di  A.  Sparagna.  [Qla,  a,  b  (K16)] 

Giorn.  mat.  Napoli,  14,  97-107. 

2.  Ziele  und  Resultate  der  neueren  mathematisch-historischen  For- 

schung.  [Qlaa] 

Erlangen:   Resold,     pp.133.     2,80  M.     (See  pp.  9-10,  77-81). 

[Exj^ansion  of  an  address  delivered  at  the  Graz  meeting  of  scientists. 

The  address  is  printed  in  Zs.  Math.  Unterr.,  Leipzig,  7,  159-165.] 

Reviews  :  Z?.   Math.  Unterr.    Leipzis,   7,   474  ;    Arch.   Math.,   Leipzig, 

59,  LittBer,  36. 

von  Helmholtz,  H.     1.  The  origin  and  meaning  of  geometrical  axioms.     I.    [1870] 
Mind,  London,  1,  301-321.  [Vld] 

Engineering  Mag.,  New  York,  15  (1876),  501-513. 
Popular  Scientific  Lectures,  II,  27-71.     (Trans,  by  E.  Atkinson,  London, 

1881.) 
Part  of  this  article  was  previous^  printed  in  the  form  of  a  review,  1870^ 
Critical  review  by  Land,  1877.     Criticised  by  Jevons,  1871.     Jevons' ' 

views  were  developed  by  Tuppee,  1872.     Replied  to  by  Helmholtz, 

1872,     Land   replied   to   by    Helmholtz,    1878^.     Also  noticed   in 

Rev.  Phil.,  Paris,  2,  317-318. 
Trans.  French,  1877  ;  German,  1876^ ;  Russian,  1896. 

2.  Ueber  den  Ursprung  und  die  Bedeutung  der  geometrischen  Axiome. 

Vortrag  gehalten  im  Docentenverein  zu  Heidelberg  im  Jahre  1870.   [Vld] 
Populare  Wissenschaftliche  Vortrage,  III,  21-54  (1876). 
Vortrage  und  Reden,  II,    1-33  (1884) ;    4.  ed.  (1896),   1-31,   381-383  ; 
5.  ed.,  1903. 

Hoppe,  R.     Principien  der  Flachentheorie.  [Qla,8,  e-y] 

Leipzig  :  C.  A.  Koch.     1876  (2.  ed.,  1892).      (<Sffce  esp.  pp.  55-61.) 
Arch.  Math.,  Leipzig,  59  (1876),  225-322. 

Hoiiel,  J.     Ueber  die  Rolle  der  Erfahrung  in  den  exacten  Wissenschaften.     (Trans, 
by  F.  Muller.)  [Vld] 

Arch.  Math.,  Leipzig,  59,  65-75. 
[Trans,  of  1875.] 

Johnson,  W.  W.     Theory  of  parallels.  [Qlaa] 

Analyst,  Des  Moines,  Iowa,  3,  103-104. 

Klein,  F.     Ueber  den  Zusammenhang  der  Flachen.  [Qlc,  3] 

Math.  Ann.,  Leipzig,  9,  476-483. 
[p.  478  on  knots  in  S^.     Cf.  Tait,  On  Knots  :   Edinburgh,  Trans.  R.  Soc, 

28  (1877),  145-190;     Scientific  Papers,  Vol.  1.  Nos.  XXXIX-XLI 

(see   esp.   p.   316).     Also  Math.  Ann.,  Leipzig,   6   (1873),    126 ;    7 

(1874),  549.] 
[p.  476.     Cf.  Newcomb,   1877,  and  Frankland,   1876.     Also  Klein  in 

Jahrb.  Fortschr.  Math.,  8  (1876),  313.] 
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Liebmaan,  0.     Zur  Analysis  der  Wirklichkeit.     Philosophische  Untersuchungen. 

[VldJ 
Strassburg :      Triibner.     8vo.     pp.    vi  +  619.     (pp.    36-69,    Uber    die 
Phanomenalitat  des  Raumes.) 

Lipschitz,  R.     1.  Beitrag  zur  Theorie  der  Kriimmung.  [0^2] 

J.  Math.,  Berlin,  81,  230-242. 

2.   Generalisation  de  la  theorie  dii  rayon  osculateur  d'une  surface. 

J.  Math.,  Berlin,  81,  295-300.  [0^2] 

Paris,  C.-R.  Ac.  sc.,  82,  160-162,  218-220. 

. 3.   Bemerkungen  zu  dem  Princip  des  kleinsten  Zwanges.      [0^2,  R6ca] 

J.  Math.,  Berlin,  82,  316-342. 

Llirotb,  J.     tlber  Bertrand's  Beweis  des  Parallelenaxioms.  [Qlaa] 

Zs.  Math.,  Leipzig,  21,  294-297. 

Mansion,  P.     Sur  de  pretendues  questions  paradoxales.  [Q2a] 

Nouv.  Corr.  math.,  Liege,  2,  369-372. 
(Cf.  C.  A.  Laisant  and  E.  Catalan,     lUd.,  2,  274-276,  353-354.) 

d'Ovidio,  E.     1.  Alcune  propriota  metriche  dei  complessi  e  delle  congruenze  lineari 
in  geometria  projettiva.  [Ql  (N^l,  N^l),  ea] 

Roma,  Atti  Ace.  Lincei  (2),  3,  260-268. 

2.  Sulle  reti  di  complessi  lineari  nella  geometria  metrico  -projettiva. 

Roma,  Atti  Ace.  Lincei  (2),  3,  561-581.  [Ql  (KU),  eaj 

3.  Le  serie  triple  e  quadruple  di  complessi  lineari  nella  geometria 

metrico-projettiva.  [Ql  (N^l),ea] 

Roma,  Atti  Ace.  Lincei  (2),  3,  723-755. 

4.  Nota  sulle  proiezioni  ortogonali  nella  geometria  metrico-projettiva. 

Giorn.  mat.,  Napoli,  14,  298-305.  •  [Qlea] 

Torino,  Atti  Ace.  sc,  11,  830-839. 

Peressini,  G.     Alcuni  cenni  intorno  alia  geometria  assoluta.  [Qlb] 

Pr.  Triest. 

R6thy,   M.     Die  Fundamentalgleichungen   der  nichteuklidischen   Geometric  auf 
elementarem  Wege  abgeleitet.  [Qlb  (K20e] 

Arch.  Math.,  Leipzig,  58,  416-423. 
[Abstract  of  1875.] 

Riemann,  B.     1.  Fragment  aus  der  Analysis  Situs.  [Q3b] 

Werke,  No.  XXVIII,  448-451. 

2.  Gesammeltc  mathematische  Werke  und  wissenschaftlicher  Nachlass. 

Herausgegeben  unter  Mitwirkung  von  R.  Dedekind  von  H.  Weber. 

Leipzig:  Teubner.     1876.     16  M. 

2.  e.l.  (1892),  pp.  X  +  558.     8vo.     Mit  Bikinis.     18  M. 

Trans.  French,  1898. 

^Sttunpf,  C.     Aus  der  vierten  Dimension.  [Q2C7] 

Phil.  MonHft.,  Berlin,  14,  13-30. 
[Review  of  Zollner,  1876.] 

'!Fait,  P.  G.     Lectures  on  some  recent  advances  in  physical  science,  with  a  special 
lecture  on  Force.     2nd  ed.,  revised.  [Q2C7] 

London.     Macmillan   &   Co.     8vo.     pp.  xx  -f  363.      9s.     {See  Intro- 
duction, pp.  5-6.) 

Tannery,  P.     La  geometric  imaginaire  et  la  notion  d'espace.  [Q2a,  1,  Vld] 

Rev.  phil.,  Paris,  2  (Nov.,  1876),  433-451  ;  3  (Juin,  1877),  553-575. 

Zollner,  J.  C.  F.     Principien  einer  electrodynamischen  Theorie  der  Materie.     Erster 
Band.  I.  Buch.  ^  [Q2C7] 

Leipzig  :    Engelmann.     [See  pp.  Ixix  ff . ) 
Review  by  Stumpf,  1876  j  by  Gunther,  1878. 
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Becker,  J.  C.  1.  Die  Eleinente  der  Geometrie  auf  neuer  Grundlage  streng  deductiv 
dargestellt.     Bd  I.  [Qla,  Vld] 

Berlin  :  Weidmann.     pp.  300.     7  M. 

2.  Noch  einige  Bemerkungen  iiber  Bertrand's  Bewels  des  Parallelen- 

axioms.  [Qlaa] 

Zs.  Math.,  Leipzig,  22,  60-64. 
(Cf.  LuROTH,  1876.) 

Brill,  L.  Mathematische  Modelle  in  Gyps.  Abgiisse  nach  den  im  Mathematischen 
Institut  der  k.  technischen  Hochschule  in  Miinchen  unter  Leitung  der  Prc- 
fessoren  A.  Brill  und  F.  Klein  angefertigten  Modelle.  [X9] 

Darmstadt :    L.  Brill. 
(See  Schilling,  1903.) 
Cantor,  G.     Ein  Beitrag  zur  Mannigfaltigkeitslehre.  [J5b,  V^S] 

J.  Math.,  Berlin,  84,  242-259. 
Trans.  French,  1883^. 

Cassani,  P.     Nuove  proposte  intorno  ai  fondamenti  della  geometria.  [Qla] 

Giorn.  mat.,  Napoli,  15,  284-288. 
Erdmann,  B.     Die  Axiome  der  Geometrie.     Eine  philosophische  Untersnchung  der 
Riemann-Helmholtz'sohen  Raumtheorie.  [Vld,  Qlaa] 

Leipzig:   L.  Voss.     pp.  x  +  174.     4,80  M. 

Review  by  J.  H.  Witte,  Phil.  MonHft.,  Berlin,  13  (1877).  438-45  ;  by 
A.  Harnack.VrtljSchr.Philos.,  Leipzig,  2,  (1878),  119-126;  by  Land, 
1878  ;  Mind,  London,  2  (1877),  432  ;  by  Russell,  1897,  pp.  81- 
92 ;  by  P.  Tannery,  Rev.  phil.,  Paris,  4  (1877),  524-530  ;  by 
GiJNTHER,  1878.  » 

Prischauf,  J.  Erwiderung  auf  Herrn  F.  Pietzker's  Anzeige  [1877^]  meiner  "  Ele- 
mente  der  absoluten  Geometric  "  in  der  Jenaer  Literaturzeitung,  mit  Riick- 
sicht  auf  die  Bemerkungen  desselben  in  dieser  Zeitschrift  vii,  469  ff.  [Ql] 

Zs.  math.  Unterr.,  Leipzig,  8,  222-223. 

(Cf.  Killing,  1877.) 

Genocchi,  A.     1.  Sunto  d'una  memoria  intorno  ai  principii  della  geometria.       [Ql] 
Torino,  Atti  Ace.  sc.,  12,  489-495. 
[Announcement  of  a  longer  work.] 

2.  Sur  un  memoire  de  Daviet  de  Foncenex  et  sur  les  geometries  non- 

euclidiennes.  [R4f,  Ql] 

Torino,  Mem.  Ace.  sc.  (2),  29  (1878),  365-404. 
Bull.  sci.  math.,  Paris  (2),  2,  207-209.     [Abstract.] 
(Cf.    Genocchi,    1869'-;     Legendre,    "Elements   de  Geom.,    Note    II; 
Maurice,  1819.) 

Qerlach,  H.     Das  elfte  Euklidische  Axiom.  [Ql] 

In  Festschrift  dem  Hrn.  Conrector  Dr.  Heussi  zu  seinem  fiinfzigjahrigen 
Lehrer-jubiliium  am   8.  October   1877.      Dargebracht  vom   Lehrer- 
Collegium  des  Friedrich- Franz  Gymnasiums  zu  Parchim. 
8vo.     pp.  1-22. 

Gtinther,  S.     1.  Kritik  der  Raumtheorien  von  Helmholtz  und  Schmitz-Dumont. 

Zs.  RealschVVes.,  Wien,  1,  410-424.  [Vld] 

2.  Zur  kriticistischen  RaumaufEassung.    [Brief  an  0.  Caspari.] 

Kosmos,  Leipzig  (1.  Jhrg.),  1,  68-74.  [Qla«,  Vld] 

3.  Der  Thibaut'sche  Beweis  f iir  das  elfte  Axiom  historisch  und  kritisch 

erortert.  [Qlaa] 

Pr.  Ansbach :  Briigel. 

'■ 4.  Zum  Ropertorium   der  Mathematik.     Das  wahre  Fundament   der 

Parallelentheorie.  [Qlaa] 

Zs.  math.  Unterr.,  Leipzig,  8,  Lit.  Ber.,  169. 
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Halsted,  G.  B.     The  new  ideas  about  space.  [Ql,  2a] 

Pop.  Sci.  Mon.,  New  York,  N.Y.,  11,  364-365. 

von  Helmholtz,  H.     Les  axiomes  de  la  geometrie,  leur  origine  et  leur  signification. 

Rev.  sclent.,  Paris,  12  (1877),  1197-1207.  [Vld] 

[Trans,  of  1876.] 

Hugo,  L.     Sur  la  geometrie  panimaginaire  a  —  dimensions.     [Title.]  [Q2al 

Paris,  Bull.  Soc.  math.,  4,  92. 

Kaiser,  L.     Beitrage  zur  Theorie  eines  Raumes  von  ?:-Dimensionen.  [Q2a] 

Diss.     Bonn. 

Kennon,  L.     The  new  ideas  about  space.  [Q2a] 

Pop.  Sci.  Mon.,  New  York,  N.Y.,  11,  749. 
(See  Halsted,  1877.) 

Killing,  W.     Ueber  einige  Bedenken  gegen  die  Nicht-Euklidische  Geometrie. 

Zs.  math.  Unterr.,  Leipzig,  7,  220-222.  [Ql] 

(Cf.  PiETZKER,  1877,  and  Fbischauf,  1877.) 

Land,  J.  P.  N.     Kant's  space  and  modern  mathematics.  [Vld} 

Mind,  London,  2,  38-46. 
(See  Helmholtz,  1876  and  1878.) 

Mehler,  G.  F.     Ueber  die  Benutzung  einer  vierfachen  Mannigfaltigkeit  zur  Ab- 
leitung  orthogonaler  Flachensysteme.  [Q2cal 

J.  Math.,  Berlin,  84,  219-230. 

Monro,  C.  J.     On  the  simplest  continuous  manifoldness  of  two  dimensions  and  of 
finite  extent.  [Qlc] 

Nature,  London,  15,  547. 
(See  Frankland,  1870.) 

Newcomb,  S.     Elementary  theorems  relating  to  the  geometry  of  a  space  of  three 
dimensions  and  of  uniform  positive  curvature  in  the  fourth  dimension. 

J.  Math.,  Berlin,  83,  293-299.  [Qlc,  a^] 

Noticed  in  Nature,  London,  17  (1878),  240.     (Cf.  Frankland,  1876.) 

d'Ovidio,  E.     1.  Le  funzioni  metriche  fondamentali  negli  spazii  di  quante  si  vog- 
liano  dimensioni  e  di  curvatura  costante.  [Qlea,  K^] 

Roma,  Atti  Ace.  Lincei  (3),  1,  133-193. 

1a.  Les  fonctions  metriques  fondamentales  dans  un  espace  de  plusieura 

dimensions  et  de  courbure  constante.  [Qlea,  K^] 

Math.  Ann.,  Leipzig,  12,  403-418  (Abstract). 

2.  Ricerche  sui  sistemi  indeterminati  di  equazioni  lineari.        [N''2a,  K^] 

Torino,  Atti  Ace.  sc,  12,  334-349. 

Also  Torino  :    Stamperia  reale. 

(Cf.  Nanson  and  Sommerville,  1907.) 

Pietzker,  F.     1.  [Criticism  of  Frischauf's  "  Elemente  der  Absoluten  Geometric."] 
Jenaer  Literaturzeitung,  1877.  [Ql] 

(See  Killing,  1877.) 

2.    Replik  gegen  die  Bemerkungen  des  Dr.   Killing  und  Professors 

Frischauf.  [Q]]. 

Zs.  math.  Unterr.,  Leipzig,  8,  301-303. 
(See  Killing,  1877,  and  Frischauf,  1877.) 

Polster,  F.     Versuch  einer  Parallelen-Theorie.  [Qlaa] 

Bl.  Gymn.  Schulw.,  Munchen,  13,  333-342. 
(-See  GiLLES,  1879.) 

Ricmann,  B.     [On  the  hypotheses  which  lie  at  the  bases  of  geometry.]     (Polish.) 

[Vld,  Qla;8,  c,  2,  0*2.] 
[Trans,  of  Riemann,  1866,  by  S.  Dickstein,  with  notes  by  W.  Gosiewski.] 
Denkschr.  (Pami^tnik)  Poln.  Ges.,  Paris,  9. 
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Budel,  K.     1.  Von  den  Elementen  unci  Grundgebilden  der  synthetischen  Geometric. 
Bambjrg:  Schmidt.  [K^J 

2.  Sich  kreuzende  Ebenen  zweier  Riiume.  [K*] 

Bl.  Gymn.  Schulw.,  Munchen,  13,  309-312. 

3.   Congruenz  und  Symmetrie.  [K*} 

Bl.  Gymn.  Schulw.,  Munchen,  13,  403-406. 

Schering,  E.     Zur  Feier  der  hundertsten  Wiederkehr  von  Gauss'  Geburtstag. 

Gottingen,  Abh.  Ges.  Wiss.,  22.  [V2b5T 

Gottingen,  Nachr.  Ges.  Wiss.,  1877,  229-237. 
Trans.  Italian,  1879. 

Schnnitz-Dumont,  0.  Die  Bedeutung  der  Pangeometrie.  Mit  Bezug  auf  den 
Aufsatz  :  ,,Ueber  den  Ursprung  und  die  Bedeutung  der  geometrischen 
Axiome,  von  Helmholtz,  Berlin,  April,  1876."  [Vld] 

Leipzig :   Koschny.     8vo.     pp.  47.     1,20  M. 
Review  in  Arch.  Math.,  Leipzig,  60,  Litt.  Ber.,  242,  20. 

Zolt,  A.  de.    Saggio  di  pangeometria.  [Qlb  (K)} 

Giorn.  mat.,  Napoli,  15,  336-361. 

1878. 

Bianchi,  L.     Sull'  applicabilita  delle  superficie  degli  spazi  a  curvatura  costante. 

Roma,  Mem.  Ace.  Lincei  (3),  2,  149.  [Ql  (06k)l 

Cayley,  A.     Note  on  Mr.  Munro's  "  Flexure  of  spaces  [18782]."  [0^2] 

London,  Proc.  Math.  Soc,  9,  171-172. 
Coll.  Math.  Papers,  X,  331,  332. 

Clifford,  W.  K.     1.  Applications  of  Grassmann's  Extensive  Algebra. 

Amer.  J.  Math.,  Baltimore,  Md.,  1,  350-358.  [B12c,  Q2,  lea] 

Math.  Papers,  No.  XXX,  i66-276. 

2.  On  the  classification  of  loci.  [M^l,  2,  4,  a,  b,  c] 

London,  Phil.  Trans.  R.  Soc,  169,  663-681. 

Math.  Papers,  No.  XXXIII,  305-329. 

Abstract,  London,  Proc.  R.  Soc,  No.  187  (1878),  Math.  Papers,  329-331. 

(^ee  Moore,  1885.) 

Conti,  E.     Dimostrazione  rigorosa  delle  proprieta  delle  parallele,  ec.  [Qlaa] 

Torino,     pp.  12. 
Dietrich,  A.     Anfangsgrunde  der  Geometric  mit  besonderer  Beriicksichtigung  der 
parallelen  geradcn  Linien.  [Qlaa] 

Pr.  GreifEenberg  i.  P. 

Frattini,  G.  Un  caso  particolare  del  teorema  dei  nove  punti  di  Feuerbach,  sua 
generalizzazione  nella  geometria  non-euclidea.  [Qlb  (K2c]' 

Giorn.  mat.,  Napoli,  16,  298-304. 

Fromm,  H.  tlber  die  Kriimmungsverhiiltnisse  einer  Kurve  im  ?i-fach  ausgedehnten 
Raum  mit  verschwindendem  Kriimmungsmass.  [0^1]' 

Diss.     Bonn,  1878  ==  Pr.  Koln,  1879  :   Neubner  (Koln).     1  M. 

Qilles,  J.  Die  Grundlagen  der  Mathematik.  [Polemik  gegen  Frischauf  und 
Rudel.]  [Ql,  2a,  Vld] 

Bl.  Gymn.  Schulw.,  Munchen,  13,  423-433. 

Gosiewski,  W.  [On  the  principles  of  an  absolute  theory  of  material  phenomena 
in  general.]     (Polish.)  [Vld] 

Denkschr.  (Pamiijtnik)  Poln.  Ges.  Paris,  1878. 

Grassmann,  H.  Ueber  das  Verhiiltniss  der  nichteuklidischen  Geometrie  zur  Aus- 
dehnungslehre.  [Q2,  1,  B12c]; 

Anhang  I.  zu  Die  lineale  Ausdehnungslehre  von  1844,  2.  Aufl.,  273-275. 
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Giinther,  S.     Zwei  neuere  Werke  iiber  die  Principien  der  Raum-  und  Natur-lehre. 

Kosmos,  Leipzig,  (1.  Jhrg.),  2,  76-92,  278-286,  572-388.  [Q2C7] 

[Review  of  Zollneb,  1876,  and  Erdmann,  1877.] 

Halsted,  G.  B.     Bibliography  of  hyperspace  and  non-euclidean  geometry.      [Vlaa] 
Amer.  J.  Math.,  Baltimore,  Md.,  1,  (1878),  262-276,  384-385;   2  (1879), 
65-70. 
See  also  Lobacevskij,  1883. 

von   Hehnholtz,   H.     1.  The   origin   and   meaning   of   geometrical   axioms.     II. 
[Reply  to  Land,  1877.]  [Vld] 

Mind,  London,  3,  212-225. 
(Noticed  by  Land,  1878.) 

2.  Ueber  den  Ursprung  und  Sinn  der  geometrischen  Satze  ;    Antwort 

gegen  Herrn  Professor  Land  [1877].  [Vld] 

Wiss.,  Abh.  II,  640-660. 

Killing,  W.     Ueber  zwei  Raumformen  mit  constanter  positiver  Kriimmung.     [Qlc] 

J.  Math.,  Berlin,  86,  72-83. 

(Cf.  18801.) 
Srause,  A.     Kant  und  Helmholtz,  iiber  den  Ursprung  und  die  Bedeutung  der 
Raumanschauung  und  die  geometrischen  Axiome.  [Vld] 

Lahr  :  Schauenburg.     3  M. 

Land,  J.  P.  N.     Critical  notice  of  Erdmann's  "  Die  Axiome  der  Geometric    [1877]." 
Mind,  London,  3,  551-555.  [Vld] 

Monro,  C.  J.     1.  Inside  out.  [K^e] 

Nature,  London,  18,  May  30,  1878,  p.  116. 
{See  Newcomb,  1878i.) 

=    2.  On  flexure  of  spaces.  [0^2] 

London,  Proc.  Math.  Soc,  9, 171-177. 
(See  Cayley,  1878.) 

Hetto,  E.     Beitrag  zur  Mannigfaltigkeitslehre.  [J5b,  P^o] 

J.  Math.,  Berlin,  86,  263-268. 

Newcomb,  S.     1.  Note  on  a  class  of  transformations  which  surfaces  may  undergo 
in  space  of  more  than  three  dimensions.  [K^i}] 

Amer.  J.  Math.,  Baltimore,  Md.,  1,  1-4. 

(See  C.  J.  MoNEO,  1878^.) 
2.  Popular  Astronomy.  [Qla^,  2C7] 

London:  Macmillan.     8vo.     18s.     (p.  513.) 

2nd  ed.,  revised  (1890),  (p.  519,  note). 

Nichols,  T.  L.     [Marvellous  physical  manifestations.]  [Q2a] 

Spiritualist,  London,  Apr.  12,  1878,  p.  175  ;  Apr.  19,  p.  189. 
[Exhibition  of  knot-tying  in  London.] 

Paolis,  R.  de.     La  trasformazione  plana  doppia  di  secondo  ordine  e  la  sua  applica- 
zione  alia  geometria  non-euclidea.  [Qle5] 

Roma,  Mem.  Ace.  Lincei  (3),  2,  31-50. 

Polster,  F.     Geometric  der  Ebene.  [Qlaa] 

Wiirzburg :  Standinger. 

Schmitz-Dumont,  0.     Deduction  des  dreidimensionalen  Raumes.  [Vld] 

Viertelj  Schr.  Philos.,  Leipzig,  2. 

Spottiswoode,  W.     Address  to  the  British  Association  at  Dublin.  [Ql,  2a] 

Report  Brit.  Assoc.  (Dublin),  48,  1-34  (Esp.  20-25). 

Tait,  P.  G.     [Review  of]  Zollner's  Scientific  Papers.     [1878".]  [Q2a,  3] 

Nature,  London,  17,  420-422. 

Weissenborn,  H.     Ueber  die  neueren  Ansichten  vom  Raum  und  von  den  geo- 
metrischen Axiomen.  [Vld] 
Viertelj  Schr.  Philos.,  Leipzig,  2,  222-239. 
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Wirth,  M.  Herrn  Professor  Zollner's  Hypothese  intelligenter  vierdimensionaler 
Wesen  iind  seine  Experimente  mit  clem  amerikanischen  Medium  Herrn  Slade. 
— Ein  Vortrag,  gehalten  am  25.  Oct.  und  1.  Nov.,. 1878,  im  Akademisch-Philo- 
sophischen  Verein  zu  Leipzig  und  als  Aufruf  zur  Parteiergreifung  an  die 
deutschen  Studenten.  [Q2a] 

Leipzig  :   0.  Mutze.     8vo.     pp.  vi  +  66. 

ZoUner,  J.  C.  P.     L  On  space  of  four  dimensions.  [Q2a,  3] 

Q.  J.  Sci.,  London  (2),  8,  227-237. 

2.  Wissenschaftliche  Abhandlungen.  [Q2a,  3] 

Leipzig:     L.  Staackmann.     4  Bde.,  1878-8-9-8L     100  M. 

Bd.  I.  i,  Ueber  Wirkungen  in  die  Feme  (pp.  220  ff.  [Q2a],  pp.  272  ff. 
[on  knots],  of.  1878^);  vi,  pp.  499  ff.  "  Analogien  zwischen  den 
Gesetzen  der  Electrodynamik  und  den  Gesetzen  der  Raumanschau- 
ung"  ;  xiii,  Thomson's  Diimonen  und  die  Schatten  Plato's,  pp.  724  ff. 

Bd.  II,  25,  "  Zur  Metaphysik  des  Raumes,"  pp.  892-941,  1173-1182. 

Bd.  Ill,  "  Die  Transcendentale  Physik  und  die  sogenamite  Philosophic," 
Vorrede,  pp.  Ixxxvii  ff. 

Trans.  English  (in  part),  1880. 

(Review  by  P.  G.  Tait,  1878.) 
Anon.     Mr.  Slade's  Aufenthalt  in  Wien.     Ein  offener  Brief  an  meine  Freunde. 

Wien :    J.  C.  Fischer.     8vo.     pp.  44.  [Q2a] 

1879. 
Ball,  R.  S.     The  Non-Euclidean  Geometry.  [Qlea,  Rlj,  MB] 

Hermathena,  Dublin,  3,  500-541. 
[Most  of  this  article  is  contained  in  1883^.] 

Becker,  J.  C.  Lehrbuch  der  Elementargeometrie  fiir  den  Schulgebrauch.  3.  Buch. 
Stereometrie,  sphiirische  Trigonometrie  und  Kegelschnitte.  [1.  Buch,  1877  ; 
2.  Buch,  1878.]  [QlaJ 

Berlin :  Weidmann. 
(Cf.  18771.) 
Beez,  R.     Ueber  das  Riemann'sche  Kriimmungsmass  hoherer  Mannigfaltigkeiten. 
Zs.  Math.,  Leipzig,  24,  1-17,  65-82.  [0^2] 

[Continuation  of  1875^.] 

Cantor,  G.     1.  Ueber  einen  Satz  aus  der  Theorie  der  stetigen  Marnigfaltigkeiten. 
Gottingen,  Nachr.  Ges.  Wiss.,  1879,  127-135.  [J5b,  P25] 

(Cf.  1877  ;  GiUDiCE,  1891  ;  Milesi,  1892.) 

2.  Ueber  unendliche  lineare  Punktmannichfaltigkeiten.  [J5b,  P25] 

Math.  Ann.,  Leipzig,  15  (1879),  1-8;    17  (1880),  355-359;    20  (1882), 

113-121;  21  (1882),  51-58,  545-591  ;   23  (1884),  453-488. 
The  5th  paper  published  separately  1883*;    French,  1883^.     The  first 
four  in  French,  1883^. 

Caspar!,  0.     Die  Grundprobleme  der  Erkenntnisthiitigkeit.  [Vld] 

Berlin :  Th.  Greiben. 

Review  by  Giinther,  Kosmos,  Leipzig  (3.  Jhrg.),  5,  400-402. 
Craig,  T.     1.  Note  on  the  projection  of  the  general  locus  of  space  of  four  dimensions 
into  space  of  three ^mcnsions.  [P23] 

Amer.  J.  Math.,  Baltimore,  Md.,  2,  252-259. 

2.  On  the  motion  of  a  solid  in  a  fluid  [applying  elliptic  coordinates  in 


S„.]  [K22] 

Amer.  J.  Math.,  Baltimore,  Md.  2  [162-177,  260-280],  173-176. 

Dreher,  E.     Die  vierte  Dimension  des  Raumes.  [Q2a] 

Hab.  schr.  Halle. 

Suda,  T.     Die  fundamentalen  Lehrsiitze  von  der  Geraden  und  der  Ebene  mit 
RUcksicht  auf  die  Zwecke  des  Unterrichts,  mothodisch  entwickelt.         [Qlaa] 
Pr.  Brieg. 
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Flenry,  H.     Le  calcul  infinitesimal  fonde  sur  des  principes  rationnels..  [Qlaa) 

Marseille.    8vo.     (p.  46). 

Genocchi,  A.  Dimostrazione  del  quinto  postulate  di  Euclide.  Nota  del  Prof. 
Vincenzo  de  Rossi  Re  estratto  degli  Atti  Ace.  Pontif.  N.  Lincei,  31  (1879). 

Bull,  bibliogr.  st.  sc.  mat.,  Roma,  12,  812.  [Qlaa] 

Nouv.  Ann.  Math.,  Paris,  Sept.,  1879. 

Gilles,  J.     Ueber  die  Grundsiitze  der  Mathematik.  [Vld] 

Bl.  Gymn.  Schulw.,  Miinchen,  15,  145-155. 

[Criticism  of  Polster's  Parallelen-Theorie,  1877,  and  a  polemic  against 
Helmholtz,  18762.] 

Habted,  G.  B.     Note  on  the  first  English  Euclid  [Billingsley,  1570].  [V2b5] 

Amer.  J.  Math.,  Baltimore,  Md.,  2,  46-48. 

Hatzidakis,  N.  J.  Ueber  einige  Eigenschaften  der  Flachen  mit  constantem  Kriim- 
mungsmass.  [Qle7] 

J.  Math.,  Berlin,  88,  68-73. 

von  Helmholtz,  H.     Die  Thatsachen  in  der  Wahrnehmung.  [Vld] 

Rede  gehalten  zur  Stiftungsfeier  der  Friedrich-Wilhelm-Universitat  zu 

Berlin  am  3.  Aug.,  1878. 
Berlin.     8vo.     pp.  68. 

Also  in  Vortrage  und  Reden  (1884),  217-251,  4.  ed.  (1896),  213-247. 
Beilage  II.  Der  Raum  kann  transcendental  sein,  ohne  dass  es  die  Axiome 

sind  (pp.  51-54)  (V.  u.  R.,  256-278  ;  4.  ed.,  390-393). 
III.  Die  Anwendbarkeit  der  Axiome  auf  die  physische  Welt.     (pp.  54-68) 

(V.  u.  R.,  259-271  ;  4.  ed.,  394-406). 

Hoppe,  R.     1.  Einfachste  Siitze  aus  der  Theorie  der  mehrfachen  Ausdehnungen. 

Arch.  Math.,  Leipzig,  64,  189-214.  [K^] 

2.  Gleichung  der  Curve  eines  Bandes  mit  unauflosbarem  Knoten  nebst 

Auflosung  in  vierter  Dimension.  [Q3] 

Arch.  Math.,  Leipzig,  64,  224. 
(Cf.  DUREGE,  1880.) 

Kantor,  S.     tJber  eine  Gattung  von  Configurationen  in  der  Ebene  und  im  Raume. 
Wien,  SitzBer.  Ak.  Wiss.,  1879,  227.  [Q4a] 

Eettner,  F.  W.  E.  A.  Beschouwingen  over  de  theorie  der  evenwijdige  lijnen  als 
grondslag  der  meetkunde.  [Qlaa] 

Diss.  (Leiden).     Amsterdam  :  Spin. 

Lewis,  T.  C.  Application  of  geometry  of  four  dimensions  to  determine  moments 
of  inertia  of  bodies  without  integration.  [Q2b,  07] 

Q.  J.  Math.,  London,  16,  152-158. 

Michelis,  F.  1st  die  Annahme  eines  Raumes  mit  mehr  als  drei  Dimensionen  wissen- 
schaftlich  berechtigt  ?  Eine  an  die  Addresse  des  Herrn  Professor  Dr.  Zollner 
zu  Leipzig  gerichtete  Frage.  [Q2a] 

Freiburg :   F.  Wagner.     8vo.     pp.  48.     1  M. 

Pilgrim,  L.  Ueber  die  Anzahl  der  Theile,  in  welche  ein  Gebiet  k*-"'  Stufe  (Grass- 
mann)  getheilt  werden  kann  durch  n  Gebiete  {k  —  !)'«'  Stufe.  [Q4] 

Zs.  Math.,  Leipzig,  24,  188-192. 
(Cf.  Cahen,  1897  ;  Curjel,  1898). 

Rossi  Re,  V.  de.     Dimostrazione  del  quinto  postulate  di  Euclide,  [Qlaa] 

Roma,  Atti  Ace.  Nuovi  Lincei,  31,  461-473. 
{See  Genocchi,  1879.) 

Ruffolo,  F.     Dimostrazione  del  XII°  assioma  di  Euclide.  [Qlaa] 

Pavia:  Marelli.     8vo.     pp.  12  {R.)  {Wb  has  BufEolo). 

Sobering,  E.     Nella  solenniti  del  centenario  della  nascita  di  C.  F.  Gauss.       [V2b5] 
Ann.  Mat.,  Milano  (2),  9,  210-239. 
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Schlegel,  V.     Ueber  neiiere  geometrische  Methoden  und  ihre  Verwandschaft  mit 
der  Grassmann'schen  Ausdehnungslehre.  [Ql,  B12c] 

Zs.  Math.,  Leipzig,  24,  83-96. 

Tilly,  J.  M.  de.     Essai  sur  les  principes  fondamentaux  de  la  geometrie  et  de  la 
mecanique.  [Qla,  b,  c  (K)] 

Bordeaux,  Mem.  Soc.  Sci.  phys.  nat.  (2),  3,  1-190. 
Bruxelles  :  Mayolez.     5  fr. 
(<See  CoMMiNES,  1889.) 

Tirelli,  F.     Osservazioni  suUa  retta  e  sul  piano.  [Qla] 

Napoli.     pp.  22. 

ZoUner,  J.  C.  F.     Das  Skalen- Photometer [V2ba,  Q2a,  3] 

Leipzig :  L.  Staackmann. 

Nachtrag    zum    3««n    Bde.    der   Wissenschaftlichen    Abhandlungen. 

(1.  Zur  Geschichte  der  vierten  Dimension,  pp.  102-107  [principally  on 
Henry  More,  see  1679].  4.  Ueber  vierdimensionale  Knotenschiirzung 
in  den  mythischen  und  aberglaubischen  Zeiten  des  deutschenVolkes, 
123-125.) 

1880. 

Ball,  R.  S.     Notes  on  Non-Euclidean  Geometry.  [Rlj] 

Report  Brit.  Assoq^ (Swansea),  50,  476-477. 

Bianchi,  L.     Ueber  die  Normalformen  dritter  und  fiinfter  Stufe  des  elliptischen 
Integrals  erster  Gattung.  [MHb,  Q2c;8] 

Math.  Ann.,  Leipzig,  17,  234-202. 
(Cf.  Klein,  1880^.) 

Cantor,  M.     Vorlesungen  iiber  Geschichte  der  Mathematik.  [V2b7] 

Band  I.  Von  den  iiltesten  Zeiten  bis  zum  Jahre  1200  n.  Chr.,  pp.  vi-f 

941,  1880,  2.  Aufl.  1894,  3  Aufl.  1907.     24  M. 
11.  Vom  Jahre  1200  bis   zum  Jahre  16C8,  pp.  xii  +  943,  1892,  2.  Aufl. 

1899-1900.     26  M. 
in.  Vom  Jahre  1668  bis  zum  Jahre  1758,  pp.  x  +  923,  1894-6,  2.  Aufl. 

1900-1.     25  M. 
IV.  Von   1759  bis   1799.     Unter  Mitwirkung   von   V.  Bobynin,  A.   v. 

Braunmiihl,   F.   Cajori,   S.    Gunther,   V.   Kommerell,   G.   Loria,   E. 

Netto,  G.  Vivanti,  C.  R.  Wallner,  pp.  vi-hlll3,  1907-8.     32  M. 
Leipzig :  Teubner.     8vo. 
See  Bobynin,  1908. 

Caspari,  0.     Das  Raumproblem.     Mit  Riicksicht  auf  die  specula tiven  Richtungen 
der  Mathematik.  [Vld] 

Ausland,  Stuttgart,  1880,  Nr.  23,  24. 

Cassani,  P.     Intorno  ad  alcune  generazioni  della  retta  e  del  piano.  [Qla] 

Venezia,  Atti  1st.  Ven.  (3),  2,  45-52. 

Chrystal,  G.     Non-Euclidian  Geometry.  [Ql] 

Edinburgh,  Proc.  R.  Soc,  10,  038-664. 
(Cf.  Kelland,  1864.) 

Darboux,  G.     Sur  le  theoreme  fondamental  de  la  geometrie  projective.  [Qla] 

Math.  Ann.,  Leipzig,  17,  55-62. 
(Cf.  Klein,  1880i,  and  Schur,  1881.) 

Durege,  H.     Ueber  die  Hoppe'schc  Knotencurve.  [Q3] 

Wien,  SitzBer.  Ak.  AVis?.,  82,  135-146. 
(Cf.  HoPPE,  18792,  18802.) 

Emsmann,  A.  H.     Zum  vieraxigen  Coordinatensysteme.  [K24c] 

Zs.  math.  Unterr.,  Leipzig,  11.  253-261. 
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Gilles,  J.     1.  BederiKliche  Richtungen  in  der  Mathematik.  [Vld] 

Zs.  math.  Unterr.,  Leipzig,  11,  5-24. 

{See  ScHLEGEL,  1880.) 
2.  Erwiderung  auf  die  Bemerkungen  des  Herrn  V.  Schlegel.  [Vld] 

Zs.  math.  Unterr.,  Leipzig,  11,  278-281. 

[Reply  to  Schlegel,  1880.] 

Halsted,  G.  B.     Algebras,  spaces,  logics.  [Ql,  2a] 

Pop.  Sci.  Mon.,  New  York,  N.  Y.,  17,  516-522  (esp.  519-521). 

Hoppe,  R.     1.  Ueber  dreifach  gekriimmte  Curven  und  deren  Parallelen. 

Arch.  Math.,  Leipzig,  64,  373-385.  [On,  M^B] 

2.  Bemerkung    betreffend    die    Auflosung    eines    Knotens   in   vierter 

Dimension.  [Q3] 

Arch.  Math.,  Leipzig,  65,  423-426. 
(Cf.  18792  and  Dueege,  1880.) 

Hovestadt,  H.     Beitrag  zur  Kriimmungstheorie.  [0^2] 

Pr.  Miinster. 

Kantor,  S.     Sur  les  transformations  lineaires  successives  dar.s  le  meme  espace  a  r 
dimensions.  [P'^l] 

Paris,  Bull.  Soc.  math.,  8,  208-215. 
(Cf.  Kantor,  Wien,  SitzBer.  Ak.  Wiss.,  82  (1880),  34-38  ;    Elchler  1874.) 

Killing,  W.     1.  Die  Rechmmg  in  den  Nicht-Euklidischen  Raumformen.  [Ql] 

J.  Math.,  Berlin,  89,  265-288. 

(Cf.  1878.) 
2.  GrundbegrifEe  und  Grundsatze  der  Geometric.  [Qla] 

Pr.  Brilon. 

(Cf.  Killing,  1892.) 

Klein,  F.     1.  Ueber  die  geometrische  Definition  der  Projectivitat  auf  den  Grund- 
gebilden  der  ersten  Stufe.  [Qla] 

Math.  Ann.,  Leipzig,  17,  52-55. 
(Cf.  Darboux,  1880,  and  Schur,  1881.) 

2.  Ueber   unendlich   viele   Normalformen   des   elliptischen   Integrals 

erster  Gattung.  [M^ih,  Q2ci3] 

Math.  Ann.,  Leipzig,  17,  133-138. 
Munchen,  SitzBer.  Ak.  Wiss.,  1880,  533-541. 
(Cf.  BiANCHi,  1880;    and  Klein,  Munchen,  SitzBer.  Ak.  Wiss.  1879.) 

Richter,  C.  von.     Professor    Zollner's    Hypothese    einer   vierten  Dimension    des 
Raumes,  durch  Vernunftgriinde  und  Thatsachen  widerlegt.  [Q2a] 

Leipzig  :   F.  Wagner.     8vo.     pp.  30. 

Bicordi,  E.     I  circoli  nella  geometria  non-euclidea.  [Ql  (K12)] 

Giorn.  mat.,  Napoli,  18,  255-271. 

Scheeffer,  L.     tJber  Bewegungen  starrer  Punktsysteme  in  einer  ebenen  jz-fachen 
Mannigfaltigkeit.  [Rli] 

Diss.     Berlin  :  Mayer  u.  Miiller.     1,20  M. 

Scheffler,  H.     Die  polydimensionalen  Grossen,  und  die  voUkommenen  Primzahlen. 
Braunschweig  :   Vieweg.     pp.  201.  [Q2b] 

Schlegel,  V.     Bemerkungen  zu  dem  Aufsatze  von  Gilles  [1880^].  [Vld] 

Zs.  math.  Unterr.,  Leipzig,  11,  274-278. 

Scott,  R.  F.     1.   On  cubic  determinants  and  other  determinants  of  higher  class, 
and  on  determinants  of  alternate  numbers.  [K^L  Bl] 

London,  Proc.  Math.  Soc,  11,  17-29. 

2.  [A  treatise  on]  the  theory  of  determinmts  and  their  applications 

[ia  analysis  and  geometry].     (Chap.  VII,  §  10  sg'g.)  [Bl] 

Cambridge  :  Univ.  Press.     9.v. 
2nd  ed.,  revised  by  G.  B.  Mathews.     Ibid.,  1904  (Chap.  IX,  §  12  sgq.). 
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Stringham,  W.  I.     1.  Regular  figures  in  ??-;]imensional  space.  [K''4cT 

Amer.  J.  Math.,  Baltimore.  Md.,  3,  1-14,  2  pi. 

2.  Geometrical  figures  in  space  of  four  dimensions.     (Two  papers.) 

Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ,  3.  [K24(.-j 

3.  Generalisation  for  o-fold  space  of  Euler's  equations  for  polyhedra. 

Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ.,  3.  [K^lb] 

4.  Rotation  in  four-dimensional  space.  [Rli} 

Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ,  4  and  5. 

VasCenko-ZacharCenko,  M.     Introduction  aux  Elements  d'Euclide.  [Vlaa} 

Kiev. 

[Contains  a  bibliography  of  non-Euclidean  Geometry — "  Liste  des  ouvrages 
qui  ont  rapport  a  la  geometric  non-euclidienne."] 
Ha'iaaa  EBK:mji,a  ct  noacnHTe:ibHi.i>n3  BBeAenieM-b  h  To.iKOBaHijiMH.     [The 
Elements  of  Euclid,  witli  an  introduction  and  explanatory  Notes.] 
Kiev  :   St.  Vladimir  University  Press,  pp.  xvi  -j-  758.     6  roub. 

Voss,  A.  1.  Zur  Theorie  der  Transformation  quadra tischer  Differentialausdriicke 
und  der  Kriimmung  hoherer  Mannigfaltigkeiten.  [C4d,  0^2} 

Math.  Ann.,  Leipzig,  16,  129-178. 

2.  Zur  Theorie  des  Riemann'schen  Kriimmungsmasses.  [0*2} 

Math.  Ann.,  Leii^zig,  16,  571-576. 

Weissenborn,  H.  Die  Uebersetzung  des  Euklid  aus  dem  Arabischen  in  das 
Lateinische  durch  Adelhard  von  Bath,  nach  zwei  Handschriften  der  KonigL 
Bibliothek  in  Erfurt.  [V2b5] 

Abh.  Gesch.  Math.,  Leipzig,  3,  No.  4.(whole  part  6,40  M.). 

Zs.  Math.,  Leipzig,  25,  Suppl.  141-166. 

ZoUner,  J.  C.  F.  1.  Transcendental  Physics.  An  account  of  experimental  in- 
vestigations. From  the  scientific  treatises  of  J.C.F.Z.  Translated  from  the 
German,  with  a  preface  and  appendices,  by  Charles  Carleton  Massey.     [Q2a,  3} 

London  :   W.  H.  Harrison.     8vo.     pp.  xlviii  +  266. 

2nd  ed.,  1882.     8vo.     pp.  xlviii  +  266. 

[Trans  of  part  of  Wiss.  Abh.,  1878.  j 

2.  Zur  Aufklarung  des  Deutschen  Volkes  iiber  Inhalt  und  Aufgabe  der 

Wissenschaftlichen  Abhandlungen  von  F.  ZoUner.  [Q2a3 

Leipzig :   Staackmann.     8vo.     pp.  208. 

1881. 

Aschieri,  F.     La  trasformazione  quadratica  doppia  di  spazio,  e  la  sua  applicazione 

alia  geomctria  dello  spazio  non-euclideo.  [Ql  (K16,  N^l),  ea] 

Milano,  Rend.  1st.  Lomb.  (2),  14  (1881),  673-683  ;  15  (1882),  66-77,  147- 

154, 247-250. 
(Cf.  Schur,  Math.  Ann.,  Leipzig,  15  (1879),  432-465,  and   Aschieri   on 
Complex  of  2nd  degree.) 

Ball,  R.  S.  On  the  elucidation  of  a  question  in  kinematics  by  the  aid  of  non- 
euclidean  space.  [R3di3] 

Report  Brit.  Assoc,  51  (York),  535-536. 

Beltrami,  E.     Sulle  equazioni  generali  dell'  elasticita.  [T2a^J 

Ann.  mat.,  Milano  (2),  10  (1881),  188-211. 
Nuovo  Cimento,  Pisa  (3),  21  (1887),  25-36,  113-121. 

Brunei,  G.  Sur  les  jiroprictes  metriques  des  courbes  gauches  dans  un  espace 
lineaire  a  n  dimensions.  [0*1] 

Math.  Ann.,  Leipzig,  19,  37-56. 
(Cf.  PicciOLi,  1898"^;   Hoppe,  1880i.) 

Cox,  H.     Homogeneous  coordinates  in  imaginary  geometry.  [Ql,  (K6)J 

Q.  J.  Math.,  London,  18,  178-215. 
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Donadt,  A.     Das  mathematische  Raumproblem  und  die  geometrischen  Axiome. 

Leipzig:  A.  Barth.     pp.68.     1,60 M.  [Vld,  Qla/3,  0^2] 

Suidie,  H.     Ueber  Korper  von  vier  Dimensionen.  [K.^4b] 

Wien,  SitzBer.  Ak.  Wiss.,  83,  1110-1125. 

Forchhammer,  G.     Prover  paa  Geometri  med  fire  Dimensioner.  [K^ib,  c] 

Tidss.  Math.,  KJ0benhavn  (4),  5,  157-166. 

Giinther,  S.     Die  Lehre  von  den  gewohnlichen  und  verallgemeinerten  Hyperbel- 

fnnktionen.     Kap.  VI.    Die  rechnerischen  Grundlagen  der  nicht-euklidischen 

Geometrie,  pp.  297-336.  '  [Qlb] 

Halle :   L.  Niebert. 

Hoppe,  R.     1.  Ueber  den  Winkel  von  n  Dimensionen.  [K^ia] 

Arch.  Math.,  Leipzig,  66,  448. 

2.  Regelmassige  linear  begrenzte  Figuren  von  vier  Dimensionen. 

Arch.  Math.,  Leipzig,  67,  29-44.  [KHb,  c] 

3.  Berechnung  einiger  vierdehniger  Winkel.  [K24a] 

Arch.  Math.,  Leipzig,  67,  269-290. 

4.  Zwei    reciproke    Relationen    einer    Integral-function,    nebst    An- 

wendung  [auf  die  Berechnung  eines  vierdehnigen  Winkels].  [K24a] 

Arch.  Math.,  Leipzig,  67,  412-424. 

(Cf.  Hoppe,  1882^.) 
Sretkowski,  W.     [Solution  of  a  problem  in  w-dimensional  geometry.]     (Polish.) 
[Coordinates  of  the  circumsphere  of  a  simplex.]  [K.^1] 

Denkschr.  (Pami^tnik),  Poln.  Ges.  Paris  (1881). 

Kronecker,  L.     Ueber  Potentiale  »»facher  Mannigfaltigkeiten.  [Roca] 

Chelini,  Coll.  Math.,  Milano,  224-231. 

Miiller,  R.     Die  vierte  Raumdimension.  [Q2] 

Zs.  math.  Unterr.,  Leipzig,  12,  40-41. 

[With  reference  to  Emsmank,  1880.] 
Ifebelung.     Trigonometric  der  Fliichen  mit  constantem  Kriimmungsmass.     [Qley] 

Pr.  Dortmund. 
Opitz,  P.     Einige  Siitze  iiber  die  Anziehung  im  mehrfach  ausgedehnten  Gauss- 
'schen  und  Riemann'schen  Raume.  [R5ca,  ;8] 

Diss.     (Gottingen),  Dresden.     1,20  M. 

d'Ovidio,  E.     Teoremi  sui  complessi  lineari  nella  metrica  projettiva. 

Milano,  Rend.  1st.  Lomb.  (2),  14,  405-415.  [Ql  (NU),  ea] 

Paolis,  R.  de.     Sui  fondamenti  della  geometria  projettiva.  [Qla] 

Roma,  Mem.  Ace.  Lincei,  9,  489-503. 

Peirce,  B.     Linear  associative  algebra.  [B12f] 

Amer.  J.  math.,  Baltimore,  Md.,  4,  97-229.     (Footnote,  p.  132,  by  C.  S. 
Peirce.) 
Foincar6,  H.     Sur  les  fonctions  fuchsiennes.  [Ql] 

Paris,  C.-R.  Ac.  sc,  92  (1881),  333-336,  395-398,  859-861,  957-958,  1198- 
1200,1274-1276, 1484-1487  ;  93 (1881),  301-303,  581-582  ;    94 (1882), 
163-166,   1038-1040,   1166-1167;  95  (1882),  626-629;      97  (1883), 
1485-1487. 
Eosanes,  J.     Zur  Theorie  der  reciproken  Verwandtschaften.  [P''2] 

J.  Math.,  Berlin,  90,  303-321. 

Schur,  F.     Ueber  den  Fundamentalsatz  der  projectivischen  Geometrie.  [Qla] 

Math.  Ann.,  Leipzig,  18  (1881),  252-255  ;   51  (1898),  401-409. 

(Cf.  Wiener,  1891  ;   Darboux,  1880;   Klein,  mSGK) 
Sibiriakoff,  M.     Preuve  elementaire  de  la  proposition  fondamentale  de  la  theorie 
des  lignes  paralleles.  [Qlaa] 

Petersburg,  1881. 

Petersburg :  Deubner,  1884. 
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Simony,  0.  Gemeinfassliche,  leicht  controlirbare  Losung  der  Aufgabe :  ,,In  ein 
ringformig  geschlossenes  Band  einen  Knoten  zu  machen"  und  verwandter 
merkwiirdiger  Probleme.     3.  Aufl.  [Q3] 

Wien :   Gerold. 

Stallo,  J.  B.     The  concepts  and  theories  of  modern  physics.  [Vld] 

London  :    Kegan  Paul  &  Co.  (International  Scientific  Series,  Vol.  XLII). 
3rd  ed.,  1890  ;  4th  ed.     8vo.     pp.  xliv+314,  1900.    5s.     (Chap.  XIII,  pp. 

207-247;     Chap.   XIV,  pp.  248-269,  "Transcendental  Geometry" 

and  "  Riemann's  Dissertation"). 
[Partly  an  elaboration  of  articles  published  in  Pop.  Sci.  Mon.,  New  York, 

N.Y.,  1873  and  1874,  which  were  based  on  lectures  delivered  in  1859.] 
Trans.  French.  1884  ;    German,  1901. 

Story,  W.  E.     On  the  non-euclidean  trigonometry.  [Ql  (K20e),  ea] 

Amer.  J.  math.,  Baltimore,  Md.,  4,  332-336. 
(Cf.  188£i,  2.) 

Suvorov,  F.  M.  0  H-feKOTopuxi.  npH.ioiKeHiaxt  ({)opMyj'i>  Boo6pa;KaeMor1  reoMeTpiH 
JIoda^eBCKaro.  [On  some  applications  of  the  formulae  of  Lobacevskij's 
Imaginary  geometry.] 

ICazan,  Sobranie  protokol.  Obsc.  jest.,  1  (1883),  No.  5,  4-8.  [Qlb] 

Veronese,  G.  1.  Die  Anzahl  der  unabhiingigen  Gleichungen,  die  zwischen  den 
allgemeinen  Charakteren  einer  Curve  im  Raume  von  ?i  Dimensionen  statt- 
finden.  [M*la] 

Math.  Ann.,  Leipzig,  18,  448. 

[Incorporated  in  188 1»,  Chap.  IV.] 

2.  Alcuni  teoremi  sulla  geometria  a  n  dimension!.  [K*,  L',  iP] 

Roma,  Trans.  Ace.   Lincei  (3),  5,   333-338.     [Relazione  da  Battaglini, 

Ibid.,  303.] 
[Synopsis  of  1881'.] 

3.  Behandlung  der  projectivischen  Verhiiltnisse  der  Riiume  von  ver- 

schiedenen  Dimensionen  durch  das  Princip  des  Projicirens  und  Schneidens, 
Math.  Ann.,  Leipzig,  19,  161-234.  [K^,  3,  L^,  M«l,  4] 

Zimmermann,  R.     Henry  More  und  die  vierte  Dimension  des  Raumes.         [V2ba] 
Wien  :  C.  Gerold's  Sohn. 

1882. 

Ball,  R.  S.  Certain  problems  in  the  dynamics  of  a  rigid  system  moving  in  elliptic 
space.  [R3dj3J 

Dublin,  Trans.  R.  Irish  Acad.,  28,  159-184  (14th  Nov.,  1881). 

Bertini,  E.     Sui  sistemi  lineari.  [M^lf] 

Milano,  Rend.  1st.  Lomb.  (2),  15,  24-29. 

Bresch,  R.  Der  Chemismus,  Magnetismus  und  Diamagnetismus  im  Lichte  mehr- 
dimensionaler  Raumanschauung.  [Q2C7] 

Leipzig  :  Bresch.     3  M. 

Casey,  J.     The  first  six  books  of  the  elements  of  Euclid  with  copious  annotations 

and  numerous  exercises.  [Qlaa] 

Dublin :     Hodges,   Figgis   &   Co.     London :     Longmans,   Green   &   Co. 

Small  8vo.     4s.  Qd. 
Note  B.  pp.  244-240.      Legendre's  and  Hamilton's  (Thibaut's)  proof   of 
Euclid's  axiom.     See  Henrici,    1884.     Later  editions   {e.g.,    1892) 
retain  the  two  proofs  with  a  further  remark. 

Cassani,  P.     I  nuovi  fondamenti  della  geometria.  [Qla] 

Giorn.  mat.,  Napoli,  20,  143-166. 
(Cf.  1877  ;  also  de  Tilly,  1879.) 
(3340)  E 
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Cliflord,  W.  K.     1.  Analysis  of  Lobatschewsky.  [Qlb] 

Math.  Papers,  531. 

2.  Mathematical  Papers. 

Edited  by  Robert  Tucker,  with  an  appreciation  by  H.  J.  Stephen  Smith. 
London  :  Macmillan  &  Co.     8vo.     pp.  Ixxii  +  658.     SQs. 

Cox,  H.     On  the  application  of  quaternions  and  Grassmann's  Ausdehnungslehre 
to  different  kinds  of  uniform  space.  [B12c,  d,  Ql,  (K6)] 

Cambridge,  Trans.  Phil.  Soc,  13,  69-143. 
Cambridge,  Proc.  Phil.  Soc,  4,  194-196.     (Abstract.) 

Craig,  T.     On  certain  metrical  properties  of  surfaces.  [P*5,  0*1,  2] 

Amer.  J.  Math.,  Baltimore,  Md.,  4,  297-320. 

Dyck,  W.     Gruppentheoretische  Studien.  [Ql  (K9b] 

Math.  Ann.,  Leipzig,  20  (1882),  1-45  ;  22  (1883),  70-108. 
Habilitationsschrift.     Leipzig :    Teubner. 

rildler.     Zur  Geschichte  und  Theorie  der  elementaren  Abbildungsmethoden. 

Ziirich,  VierteljSchr.  Natf.  Ges.,  27,  125-176.     (Anhang.)  [K*13] 

IHarmuth,  T.     Ueber  polydimensionale  Zahlenfiguren.  [XlOa] 

Arch.  Math.,  Leipzig,  69,  90-108. 

[Extension  to  n  dimensions  of  mafic  squares  and  cubes.    Cf.  Arch.  Math., 
Leipzig,  66,  286-314,  413-447  ;   67.  238-253.] 

Hoppe,  R.     1.  Innere  Winkel  aller  regelmassigen  linear  begrenzten  Figuren  von 
vier  Dimensionen.  [K*4a,c] 

Arch.  Math.,  Leipzig,  68,  110-112. 

2.  Die   regelmassigen  linear   begrenzten   Figuren   jeder   Anzahl   von 

Dimensionen.  [K*4c] 

Arch.  Math.,  Leipzig,  68,  151-166. 

3.  Ueber  die  Stellung  der  Ebene  in  der  Vierdimensionengeometrie. 

Arch.  Math.,  Leipzig,  68,  378-389.  [K»] 

.  Jenrich.     Beitrage  zur  Methodik  des  mathematischen  Unterrichts.  [VI d] 

Progr.  Magdeburg,     pp.  29. 

Xoenigs,  G.     Sur  les  proprietes  infinitesimales  de  I'espace  regie,  [Qlea,  2ca] 

Paris :   Gauthier-Villars. 

Paris,  Ann.  sci.  fie.  Norm.  (2),  11,  219-338.     (le.  Part.,  Sect.  V.,  Repre- 
sentation des  correlations  par  I'espace  non  euclidien.) 

Lane,  A.  C.     Transcendental  geometry.  [Ql] 

Pop.  Sci.  Mon.,  New  York,  N.Y.,  21,  507. 

Lipschitz,  R.     Untersuchungen  iiber  die  Bestimmung  von  Oberfliichen  mit  vor- 
geschriebenen,  die  Kriimmungsverhiiltnisse  betreffenden  Eigenschaften. 

Berlin,  SitzBer.  Ak.  Wiss.,  1882,  1077-1087  ;   1883,  169-188.  [0*2] 

Review  in  Bull.  sci.  math.,  Paris,  22^  (1887),  112-120,  234-236. 

DIeyer,  W.  F.     1.  Apolaritat  und  rationale  Curven.     Eine  systematische  Vorunter- 
suchung  zu  einer  allgemeinen  Theorie  der  linearen  Raume.  [M54a,  Q2c/3] 

Tiibingen,  Fues,  pp.  xiv  -|-  406.     12  M. 

2.  Apolaritat  und  rationale  Curven.  [M^4a,  Q2cj3] 

Math.  Ann.,  Leipzig,  21,  125-137. 

3.  Eine  neue  canonische  Form  von  Gruppen  binarer  Formen. 

Ibid.,  434-440.  [MHa,  Q2c;8] 

4.  Ein    Satz    iiber   lineare  Identitiiten   zwischen    Quadraten   binarer 

Formen.  [Win,  Q2c;3] 

Ibid.,  441-445. 

— ■ 5.  Ein  neues  Uebertragungsprincip  f iir  biniire  Formen,  deren  Ordnungs- 

zahl  eine  nicht  prime  ist.  [M^4a,  Q2c/8J 

Ibid.,  528-544. 
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Pasch,  M.     Vorlesungen  iiber  neuere  Geometrie.  [Qla] 

Leipzig  :    Teubner.     8vo.     pp.  iv  +  202.     4  M. 

Poincart,  H.      1.  Sur  les  fonctions  uniformes  qui  se  reproduisent  par  des  sub- 
stitutions lineaires.  [Ql  (K9b)] 
Math.  Ann.,  Leipzig,  19,  553-565. 

(See  also  in  Math.  Ann.  :  Poincare,  20,  52-53.  Klein,  19,  555-560 ;  20, 
49-51.  Hurwitz,  20,  125-134.  Rausenberger,  20,  187-212;  21, 
59-70.  Schottky,  20,  299-300.  Also  Fuchs,  Gott.,  Nachr.  Ges., 
1882,  81-84.) 

2.  Sur  les  groupes  kleineens.  [Ql  (K9b)] 

Paris,  C.-R.  Ac.  sc,  93,  44-46. 
(Cf.  1883*.) 

3.  Theorie  des  groupes  fuchsiens.  [Ql  (K9b)] 

Acta  Math.,  Stockholm,  1,  1-62  (esp.  p.  8). 

4.  Memoire  sur  les  fonctions  fuchsiennes.  [Ql  (K9b)] 

Acta  Math.,  Stockholm,  1,  193-294. 

Beich,  C.     Uber  die  Analogic  des  Eulerschen  Polyedersatzes  von  irgendwelchen, 

insbesondere  von  vier  Dimensionen.  [K*4b] 

Pr.  Wien. 

Sicordi,  E.     I  movimenti  infinitesimi  nella  generale  determinazione  di  misura 

proiettiva.  [Qlea] 

Viterbo  :  Agnesotti.     pp.  68.     3  1. 

Koberts,  S.     Remarks  on  mathematical  terminology  and  the  philosophic  bearing 
of  recent  mathematical  speculations  concerning  the  realities  of  space.     [Presi- 
dential Address.]  [Vld,  Q2] 
London,  Proc.  Math.  Soc,  14,  5-15. 

IRouth,  E.  J.     The  surface,  volume  and  moment  of  inertia  of  a  hypersphere. 

In  Rigid  Dynamics,  Part  I  (4th  ed.,  1882),  p.  9,  ex.  9.  [K^B,  R2f] 

{See  also  B.  Williamson,  Integral  Calculus  (6th  ed.,  1891),  p.  320,  ex.  3.) 

Budel,  K.     Vom  Korper  hoherer  Dimension.  [K*4c] 

Pr.  Kaiserlautern  :    Kayser.     1,50  M. 

(Cf.  1887.) 
Schlegel,  V.     Quelques  theoremes  de  geometrie  a  n  dimensions.  [K*3,  4b] 

Paris,  Bull.  Soc.  math.,  10,  172-207. 

(Cf.  18831.) 
Stephanos,  C.     Sur  la  relation  qui  existe  entre  le  probleme  de  la  trigonometrie 
spherique  et  la  theorie  du  systeme  de  trois  formes  binaires  biquadratiques. 

Paris,  Bull.  Soc.  math.,  10,  134-137.  [Qle5] 

Stolz,  0.     Zur  Geometrie  der  Alten,  insbesondere  iiber  ein  Axiom  des  Archimedes. 

Innsbruck,  Ber.  Naturw.-Med.  Ver.,  12  (1882),  74-89.  [V2b] 

Math.  Ann.,   Leipzig,  22  (1883),  504-519, 

(Cf.  1891  and  Veronese,  1890.) 
Story,  W.  E.     1.  On  the  Non-Euclidean  geometry.  [Ql  (K),  eaj 

Amer.  J.  Math.,  Baltimore,  Md.,  5,  180-211. 

(Cf.  1881.) 
2.  Note  on  the  non-Euclidean  trigonometry.         [Ql  (K9aa,  20e),  ea] 

Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ.  (1882),  211. 

3.  On  non- Euclidean  properties  of  conies.  [Ql  (L^l,  3,  7),  ca] 

Amer.  J.  math.,  Baltimore,  Md.,  5,  358-381. 

Study,  E.     Ueber  Distanzrelationen.  [K*] 

Zs.  Math.,  Leipzig,  27,  140-160.    ' 

Tonelli,  A.     Sopra  Ic  funzioni  potenziali  in  uno  spazio  di  n  dimensioni.  [R5ca] 

Ann.  mat.,  Milano  (2),  10,  291-321. 

(Cf.  GuiLiANi,  18871,  and  Tonelli,  1883.  Beltrami,  Bologna,  Mem.  Ace. 
Sc.  (2),  8  (1869),  551-590.) 
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Veronese,  G.     Sulla  geometria  descrittiva  a  quattro  dimensioni.  [K*12] 

Venezia,  Atti  1st.  Ven.  (5),  8,  981-1025. 

Voss,  A.     Ueber  ein  neues  Princip  der  Abbildung  krummer  Oberflachen.        [QIcy] 
Math.  Ann.,  Leipzig,  19,  1-26. 

Wilmert,  L.     Deux  nouvelles  theories  des  paralleles.  [Qlaa] 

Bruxelles :  Manceaux. 

1883. 
Agolini,  G.  Complemento  della  teoria  delle  perpendicolari  e  delle  obblique — La 
somma  degl'  angoli  di  un  triangolo  indipendente  dalle  nozioni  delle  parallels 
e  della  circonferenza — Teoria  completa  delle  rette  parallels — L'XI  Assioma  di 
Euclide  e  Postulate  V  di  Campano — Dimostrazioni  scientificamente  rigorose 
di  Giulio  Agolini  Ugolini.  [Qlaa] 

Novara.     8vo.     pp.  32. 

Aschieri,  F.     Geometria  projettiva  e  descrittiva.     Lezioni.  [Qla] 

Vol.  I.   Geometria  projettiva,  1883. 

Milano  :   Hoepli.     Each  1,50  1. 

2nd  ed.,  1888,  1896. 
Ball,  R.  S.     1.  Measuifemsnt.  [Ql,  a;8,  y,  sa,  Vld,  Rlj] 

Encycl.  Brit.,  9th  ed.,  XV,  659-668. 

(Cf.  1879.) 
2.   On  a  fundamental  theorem  in  the  dynamics  of  non-Euclidian  space. 

Report  Brit.  Assoc.  (Southport),  53,  406.  [R3d)3} 

Baltzer,  R.     Analytische  Geometric.  [Ql,  2] 

Leipzig  :  S.  Hirzsl. 

Beyda,  H.  F.  T.     Von  dsn  Parallellinien.  [Qlaa] 

Stuttgart.     0,90  M. 

Cantor,  G.     1.  Une  contribution  a  la  theorie  des  ensembles.  [J5b,  P*5} 

Acta  Math.,  Stockholm,  2,  311-328. 

[Trans,  of  1877.] 
2.  Sur  les  ensembles  infinis  et  lineaires  de  points.  [J5b,  P*5] 

Acta  Math.,  Stockholm,  2,  349-356,  357-360,  361-371,  372-380. 

[Trans,  of  1879*.] 

3.  Sur  divers  theoremes  de  la  theories  dss  enssmblss  ds  points  situ6s 

dans   un  sspace  continu  a  n  dimensions.      Extrait  d'une  lettre  addressee  a 
I'editeur.  [J5b,  Pi'5] 

Acta  Math.,  Stockholm,  2,  409-414. 

{See,  L  Bendixon,  "  Quelques  theoremes  de  la  theorie  des  enssmblss  de 
points."    Hid.,  415-429.) 

4.  Grundlagen  einer  allgemeinen  Mannigfaltigkeitslehre.       [J5b,  P*5] 

Leipzig:  Teubner.     1,20  M. 
[Reprint  of  1879=.] 

5.  Fondsments  d'une  theorie  generale  des  ensembles.  [J5b,  P*5] 

Acta  Math.,  Stockholm,  2,  381-408. 
[Trans,  of  1883*.] 

Carbonnelle,  J.     Les  incertitudes  de  la  geometrie.  [Ql,  Vld] 

Rsv.  quest,  scicnt.,  Bruxslles,  14,  348-384. 
Also  sep.  (-R.). 

Cayley,  A.     [Presidential  address  to  the  British  Association  at  Southport.]    [Ql,  2] 
Report  Brit.  Assoc.  (Southport),  53,  3-37  (9-12,  16-18). 
Math.  Papers,  XI,  No.  784,  pp.  429-459. 

Dauge,  F.     Legons  de  methodologie  mathematique.  [Ql,  a,  a] 

Gand :   Hoste.     pp.  416.     4to.     (1883.)     Lithogr. 
2nd  ed.  sec  1896. 
Review  by  Mansion,  Mathesis,  3,  149-156. 


1883  Cheonological  Catalogue.  69 

Euclid.  Euclidis  opera  omnia.  Ediderunt  et  latine  interpretati  sunt  I.  L.  Heiberg 
et  H.  Menge.     12  vols.  [V2b5] 

Vols.  I-V:  Elementa,  ed.  Heiberg.  Vol.  I,  Libb.  1-4  (1883),  3,00  M; 
II,  5-9  (1884),  4,50  M;  III,  10  (1886),  4,50  M;  IV,  11-13  (18<^8), 
4,50  M  ;  V,  Elemcntorum  qui  feruntur  libb.  14-15  et  scholia  in  ele- 
menta cum  prolegomenis  criticis  et  appendicibus  (1888),  7,50  M  ; 
VI,  Data  cum  commentario  Marini  et  scholiis  antiquis  ed.  Menge 
(1896),  5  M;  VII,  Optica,  opticorum  recensio  Theonis,  catoptrica, 
cum  scholiis  antiquis,  ed.  Heiberg  (1895),  5  M. 

Supplementum  :  Anaritii  elementorum  Euclidis  commentarii  ed.  Curtze 
(1899),  6  M.  [V2b5] 

Leipzig :  Teubner. 

Fleury,  H.     Nouveau  traite  de  geometric  elementaire.  [Qlaa] 

Henrici,  0.  Presidential  address  to  the  mathematical  section  of  the  British 
Association  at  Southport.  [Vld] 

Report  Brit.  Assoc.  (Southport),  53,  393-400  (p.  400). 
Nature,  London,  28,  497-500  (p.  500).    [A  reference  to  the  researches  of 
Riemann  and  Helmholtz.] 

Hess,  E.  Einleitung  in  die  Lehre  von  der  Kugelteilung  mit  besonderer  Beruck- 
sichtigimg  ihrer  Anwendung  auf  die  Theorie  der  gieichflachigen  und  der 
gleicheckigen  Polyeder.  [Qlc  (K9b)] 

Leipzig  :   Teubner.     pp.  x  +  476,  Mit  16  lithogr.  Tafeln.     14  M. 

(Of.  Hkss,  1885.) 

Hoppe,  R.     1.  Nuraerische  Berechnung  der 'Winkel  von  vier  Dimensionen.    [K^la] 
Arch.  Math.,  Leipzig,  69,  278-287. 
(Cf.  188  P.) 

2.  Relation  zwischen  fiinf  Elementartetratopen  mit  vier  unabhangigen 

Grossen.  [K^ia] 

Arch.  Math.,  Leipzig,  69,  287-297. 

—     3.  Tetratop  auf  beliebiger  Basis.  [K24a] 

Arch.  Math.,  Leipzig,  69,  297-307. 

4.  Drei    Satze    fiir    Inhaltsberechnung    in    der    Mehrdimensionengcc- 

metrie.  [K"1J 

Arch.  Math.,  Leipzig,  69,  385-395. 

5.  Partielles  Maximum  eincs  Elementar-Tetratops.  [K*4a] 

Arch.  Math.,  Leipzig,  69,  439-444. 

Jacobson,  J.  Die  Axiome  der  Geometric  und  ihr  ,,phiIosophischer  Untersuchei" 
Herr  B.  Erdmann.  [Vld] 

Konigsberg  i.  Pr.  :    Bej^er.     pp.41.     1,60  M. 
Aus  der  Altpreussischen  Monatsschrift,  20,  Heft  3-4,  pp.  301-341. 

Killing,  W.     1.  Die  Mechanik  in  den  nichteuldidischen  Raumformen. 

Pr.  Gymn.,  Brilon,  1883.  [R7h,  i,  8j,  k] 

J.  Math.,  Berlin,  98  (1885),  1-49. 

2.  Ueber  die  nicht-euklidischen  Raumformen  von  n  Dimensionen. 

Braunsberg:   Huye.     pp.20.     1,20  M.  [Ql] 

Rev.  in  Zs.  Math.,  Leipzig,  30,  Hist.  lit.  Abt.,  13. 

Klein,  F.     Eine  Uebertragung  des  Pascal'schen  Satzes  auf  Raumgeometrie. 

Math.  Ann.,  Leipzig,  22,  246-248.  [Qlea] 

Reprinted  from  Erlangen,  SitzBer.  physik.  Soc,  10  Nov.,  1873. 

Lipschitz,  R.  Untersuchungen  iiber  die  Bestimmung  von  Oberflilchen  mit  vor- 
geschriebenem  Ausdruck  des  Lineirelements.  [0*^] 

Berlin,  SitzBer.  Ak.  Wiss.,  1883,  541-560.     (Cf.  ibid.,  169-188.) 
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Lobadevskij,  N.  I.  IIojiHoe  co6paHie'coKHHeHifi  no  reoMexpin  H.  H.  JIofSaneBCKaro. 
Il3AaHie  IlMnepaiopcKaro  KaaancKaro  YHHEepcHTeTa.  [Complete  collection 
of  the  geometrical  works  of  N.  I.  Lobacevskij.] 

Vol.  I.     Kazan.     4to.     pp.  viii  +  1-550.     1883.     (Russian.) 
Vol.11.    Kazaii.    4to.     pp.  3-8,551-680.    Collection  complete  des  ceuvres 
geometriques  de  N.  J.  Lobatcheffsky,  1886.      (Fr.  k  Germ.)     2  R. 
[With  portrait  and  a  reprint  of  Halsted's  Bibliography,  1878.] 

Mehmke,  R.  Ausdehnung  einiger  elementaren  Siltze  iiber  das  ebene  Dreieck 
auf  Raume  von  beliebig  viel  Dimensionen.  [K*l} 

Arch.  Math.,  Leipzig,  70,  210-219. 

Most,  R.     Neue  Darlegung  der  absoluten  Geometric  und  Mechanik,  mit  Beriick- 
sichtigung  der  Frage  nach  den  Grenzen  des  Weltenraumes.      [Ql,  R6c;8,  Vld} 
Pr.  R.  G.  Coblenz. 

Nystrom,  A.  Nagra  ord  om  ZoUners  metafysiska  teori  cm  rummets  s.  k.  "  fjerde 
dimension."  [Q2a3 

Forh.  Skand.  Naturf.  Selsk.,  12  (Stockholm,  1880),  147-155. 

Petersen,  Julius.  Om  Mathematikens  Grundbegreber.  Bevis  for  Ssetningen  om 
Trekantens  Vinkelsum.  [Qla,  a,  c] 

Tidss.  Math.  Kj0benhavn.  (5),  1  (1883),  3-11. 
Trans.  German,  1887. 

Poiiicar6,  H.     1.  Surlesfonctionsde  deux  variables.  [R5ca] 

Acta  Math.,  Stockholm,  2,  97-113. 
Paris,  C.-R.  Ac.  sc,  96,  238-240. 

2.  Memoire  sur  les  groupes  kleineens.  [Ql  (K9b)] 

Acta  Math.,  Stockholm,  3,  49-92  (p.  56). 
(Cf.  18822.) 

Schlegel,  V.     1.  Theorie  der  homogenen  zusammengesetzten  Raumgebilde. 

[K«4c,  Qlb,  c  (K9b)] 
Leipzig,  Halle  :   Engelmann.     12,50  M. 
Halle,  Nova  Acta  Leop.,  44,     343-459. 

2.  Ueber  die  Auflosung  des  Doppelpunktes  einer  ebenen  Curve  im 

dreidimensionalen  Raume,  und  ein  mit  dieser  Curve    zusammenhangendes 
Problem  der  Mechanik.  [Q3} 

Zs.  Math.,  Leipzig,  28,  105-115. 

Segre,  C.  Sulle  geometric  metriche  dei  complessi  lineari  e  delle  sfere  e  sulle  loro 
mutue  analogic.  [Q2cai 

Torino,  Atti  Ace.  sc,  19,  159-187. 

Siebert,  A.  Das  hydrodynrm'sche  Problem  der  pulsirenden  Kugeln  von  BJerknee 
verallgemeinert  fiir  mehrfach  ausgedehnte  Riiume.  [S2g] 

Diss.     Gottingen :   Vandenhoeck.     2  M. 

St6phanos,  C.     Sur  la  theorie  des  quaternions.  [B12d] 

Math.  Ann.,  Leipzig,  22,  589-592  (esp.  p.  590.) 
(Cf.  Phillips,  1905.) 

Strona,  E.     Dimostrazione  della  teoria  delle  parallele.  [Qlaa] 

Roma  :    della  Pace.     16mo.     pp.  24. 

Tonelli,  A.     Un  teorema  relativo  alia  funzione  potenziale.  [R5ca] 

Ann.  mat.,  Milano  (2),  11,  305-311. 
(Cf.  Tonelli,  1882.) 

Veronese,  G.  Interpretations  geometriques  de  la  theorie  des  substitutions  de 
n  lettres  particulierement  pour  n  =  3,  4,  5,  6  en  relation  avec  les  groupes  de 
I'hexagramme  mystique.  [Q2c/8] 

Ann.  mat.,  Milano  (2),  11,  92-236. 
(Cf.  188P  ;  and  Bull.  sci.  math.,  Paris  (2),  8,  159-162.) 
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Wundi,  W.     Logik.     Eine  Untersuchung  der  Principien  der  Erkenntnies  und  der 
Methoden  wissenschaftlicher  Forschung.  TV  Id] 

Stuttgart,  1880,  1883.     15,50  M. 
2.  Aufl.     Stuttgart:   Encke.     (1893-4).    3  Aufl.  3  Bde.  K,0j-08.    50,60  M. 

1884. 
[Abbott,  E.  A.]      Flatland.      A  romance  of   many  dimensions.      By  the  author 
A  Square.  '  [Q2a,  b] 

London  :   Seeley  &  Co.     Square  8vo.     2s.  6;?. 
(Cf.  SCHOFIELD,  1888.) 
Trans.  Dutch,  1908. 
Biermann,  0.     Ueber  die  regelmassigen  Korper  hoherer  Dimension  [K*4b,  c] 

Wien,  SitzBer.  Ak.  Wiss.,  90,  144-159. 

Buchheim,  A.     1.  A  memoir  on  Biquaternions.  [B12e,  Ql] 

Amer.  J.  math.,  Baltimore,  Md.,  7,  293-326. 
(^ee  Clifford,  1873,  and  Cf.  Cox,  1882.) 

2.   On  the  theory  of  matrices.  [Bla,  12c,  d] 

London,  Proc.  Math.  Soc  ,  18,  63-84. 

3.   On  the  theory  of  screws  in  elliptic  space!  [Bl2e,  R3d/8] 

London,   Proc.   Math.   Soc,   15,  83-98   (10th  Jan.,  1884);    16,    15-27 

(13th   Nov.,    1884)  ;     17,   240-254   (10th   June,  1886) ;     18,   88-96 
(11th  Nov.,  1886). 

Cassani,  P.     La  geometria  descrttiva    a  quattro  dimensioni  del  prof.  Giuseppe 
Veronese.  [K^12] 

Venezia,  Ateneo  Veneto  (7),  1,  301-314. 

Cayley,  A.     On  the  non-Euclidian  plane  geometry.  [Qlb  (K20e),  ey] 

London,  Proc.  Math.  Soc,  37,  82-102. 
Coll.  Papers,  XII,  220-238,  No.  827. 

Engel,  F.     Zur  Theorie  der  Beriihrungstransformationen.  [P*6e] 

Math.  Ann.,  Leipzig,  22,  1-45. 

Fabra,  N.  M.     Por  los  espacios  imaginarios.  [Ql] 

Madrid  :  Fe.     10  reales. 

Frattini,  G.     I  gruppi  [di  sostituzioni]  a  /c  dimensioni.  [Bl] 

Roma,  Trans.  Ace  Lincei  (3),  8,  260-264. 

FuUerton,  G.  S.     Space  of  four  dimensions.  [Q2a] 

J.  spec,  philos.,  St.  Louis,  Mo.,  18,  113. 

Oauss,  C.  F.     Untersuchungen  iiber  die  allgemeine  Theorie  der  krummen  Fliichen. 

[Qla;8] 
Trans,  by  Otto  Boklen  in  his  "  Analytische  Geometrie  des  Raumes  " 

Zweite  Aufiage. 
Stuttgart,     pp.  198-232. 
[Trans,  of  1828.] 

Geoghegan,  E.     The  axioms  of  geometry.  [Qlaa] 

Nature,  London,  29,  551. 
(<See  Henrici,  1884.) 

Heath,  R.  S.     On  the  dynamics  of  a  rigid  body  in  elliptic  space. 

London,  Phil.  Trans.  R.  Soc,  175,  281-324.  [Rlj,  3di3,  8k] 

London,  Proc.  R.  Soc,  36,  219-221  (Abstract). 

Henrici,  0.     The  axioms  of  geometry.  [Qlaa,  c,  Vld] 

Nature,  London,  29,  453-454,  573. 
{See  Geoghegan,  1884.     Cf.  Reid,  1764.) 

Hinton,  C.  H.     What  is  the  fourth  dimension  ?  [Q2a] 

London :  Sonnenschein.     Is. 
See  1886. 
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Jahn,  L.     Die  Subjectivitiit  des  Raumes  und  die  Axiome  der  Geometrie.       [Vld] 
Pr.  Dramburg. 

Killing,  W.     Erweiterung  des  Raumbegriiis.  [Ql] 

Braunsberg  :  Huye.     1,60  M. 
(Cf.  Killing,  1892.) 

Klein,  F.     Zur  Theorie  der  elliptischen  Functionen  w'""  Stufe.  [iP4,  Q2c)3] 

Leipzig,  Ber.  Ges.  Wiss.,  1884,  61-93. 

Lie,  S.     Untersuchungen  iiber  Transformationsgruppen.  [J4fa] 

Arch.  Math.  Naturvid.,  Kristiania,  10,  74-128,  353-413. 

Lindemann,  F.  Ueber  die  Darstellung  binarer  Formen  und  ihrer  Covarianten 
durch  geometrische  Gebilde  im  Raume.  [API,  Q2c;8] 

Math.  Ann.,  Leipzig,  23,  111-143. 

Luvini,  G.     Dimostrazione  del  postulate  d'Euclide.  [Qlaa] 

In  his  "  Compendio  di  geometria,"  8th  ed.,  Torino. 

Mansion,  P.     Precis  de  la  theorie  des  fonctions  hyperboliques.  [Qlb] 

Mathesis,  Gand,  4,  5-12,  28-37,  101-105. 

Paris:    Gauthier-Villars,  1886,  pp.  32.     2nd  cd..  1903,  pp.  48.     1  fr. 
Trans.  Spanish,  1896». 

Meyer,  W.  F.  Ein  neues  Theorem  an  die  projectivische  Geometrie  von  n  Dimen- 
sionen.  [M^4a 

Corrbl.  gel.  Schulen  Wurtemb.  (1884),  Heft  VII  u.  VIII  (?) 

MUUer,  R.     Ueber  eine  gewisse  Gleichung  27i'<'"  Grades,  deren  Specialfiille  n  =  2 

und  w  =  3  beim  Normalenproblem  der  Ellipse  und  des  Ellipsoides  auftreten. 

Diss.     Berlin.  [L»8,  11] 

Paolis,  R.  de.     Elementi  di  geometria.  [Qla] 

Torino :   Loeschcr. 
(Note,  pp.  467-478  (B.).) 
{See  LoRiA,  1899^.) 

Puchta,  A.  1.  Analytische  Bestimmung  der  regelmiissigen  convexen  Korper  im 
Raume  von  vier  Dimensionen,  nebst  eiiiem  allgemeinen  Satz  aus  der  Sub- 
stitutionstheorie.  [K''4c] 

Wien,  SitzBer.  Ak.  Wiss.,  89,  806-840. 

2.  Analytische  Bestimmung  der  regelmiissigen  convexen  Korper  in 

Raumen  von  beliebiger  Dimension.  [K*4c] 

Vv^ien,  SitzBer.  Ak.  Wiss.,  90,  168-185. 

Quen  en,  C.  Analytische  Betrachtung  iiber  die  Raumformen,  in  welchen  das 
Ko.ig) uenzaxiom  gilt.  [Ql] 

Diss.     (Gottingen),  Gandersheim  :    Goritz  (Braunschweig).     1,20  M. 

Bhenius,  M.     Grundziige  einer  allgemeinen  Theorie  vierdimensionaler  Raume. 

Diss.     Halle.  [Q2a] 

Bicci,  G.     Principii  di  una  teoria  delle  forme  difierenziali  quadratiche. 

Ann.  mat.,  Milano  (2),  12,  135-168.  [C4d,  0*2] 

(Cf.  Beez,  18752,  Pakova,  1887.) 

Rosanes,  J.  Erweiterung  eines  bekannten  Satzes  auf  Formen  von  beliebig  vielen 
Veriinderlichen.  [L'3] 

Math.  Ann.,  Leipzig,  23,  412-415. 

Schapira,  H.  Anwendung  der  Cofunktionen  auf  die  Integration  linearer  Differen- 
tialgleichungen.  [Q2c;8] 

Tageblatt  Ges.  D.  Naturf.,  57  (Magdeburg),  (p.  61,  footnote).     (Schg.) 

Schlegel,  V.  Projections-Modelle  der  sechs  regelmassigen  vierdimensionalen 
Korper.     Prospect.  [X9] 

Schmitz,  A.     Aus  dem  Gebiete  der  nichteuklidischen  Geometrie.  [Ql] 

Pr.  Neuberg  a.  D. 
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Schubert,  H.     1.  Ueber  eine  gewisse  Familie  von  Configurationen.  [Q4a] 

Hamburg,  Mitt.  Math.  Ges.,  No.  4,  82-86. 

2.  Die   w-dimensionalen    Verallgemeinerungen    cles    dreidimensionalcn 


Satzcs,  dass  es  zwei  Strahlen  giebt,  welche  vier  gegebene  Strahlen  schneidrn. 
Hamburg,  Mitt.  Math.  Ges.,  No.  4,  87.  [N82a] 

Schur,  F.     Ueber  die  Construction  der  Flachen  n«"  Ordnung.  [K^3] 

Math.  Ann.,  Leipzig,  23,  437-447.' 

Segre,  C.  1.  Etude  des  differentes  surfaces  du  4'^«  ordre  a  conique  double  ou 
cuspidale  (generale  ou  decomposee)  considerees  comme  des  projections  de 
I'intersection  de  deux  varietes  quadratiques  de  I'espace  a  quatre  dimensions. 

Math.  Ann.,  Leipzig,  24,  313-444.  [L^IG,  Q2ca] 

(Cf.  Veronese,  18843.) 

2.  Sulla  teoria  e  sulla  classificazione  delle  omografie  in  uno  spazio 

lineare  ad  un  numero  qualunque  di  dimension!.  [P^l,  c] 

Eoma,  Mem.  Ace.  Lincei  (3),  19,  127-148. 

(Cf.  18861.) 

3.  Sulle  rigate  razionali  in  uno  spazio  lineare  qualunque.  [M'6] 

Torino,  Atti  Ace.  sc,  19,  355-373. 
(Cf.  1887".) 

4.  Ricerche  sui  fasci  di  coni  quadrici  in  uno  spazio  lineare  qualunque. 

Torino,  Atti  Ace.  sc,  19,  878-8B7.  [U2,  17] 

5.  Studio  sulle  quadriche  in  uno  spazio  lineare  ad  un  numero  qualunque 

di  dimension!.  [L',  7,  17] 

Torino,  Mem.  Ace.  sc.  (2),  36,  3-86. 

6.  Sulla  geometria  della  retta  e  delle  sue  serie  quadratiche.  [Q2ca] 

Torino,  Mem.  Aec.  sc.  (2),  36,  87-157. 
[Continuation  of  1884*j. 

Simony,  0.  t)ber  spiritistische  Manifestationen  vom  naturwissenschaftlichen 
Standpunkte.  [Q2a] 

Wien,  Pest,  Leipzig,     Svo.     pp.  48. 

Stallo,  J.  B.     La  matiere  et  la  physique  moderne.  [Vld] 

Paris :  Alcan. 
[Trans,  of  1881.] 

Stringham,  W.  I.     On  the  rotation  of  a  rigid  system  in  space  of  four  dimensions. 

Proc.  Amer.  Assoc.  Adv.  Sci.,  33,  55-56.  [Rli] 

Szily,  K.  Adatok  Bolyai  Farkas  eletrajzahoz.  [Incidents  in  the  Life  of  Wolfgang 
Bolyai.]  [V2b5] 

firtek.  math,  kor.,  Budapest,  11,  No.  IX. 

Tannery,  P.     Sur  I'authenticite  des  axiomes  d'Euclide.  [V2b5] 

Bull.  sci.  math.,  Paris  (2),  8,  162-175. 

Tirelli,  F.  Le  fonti  della  geometria  di  Euclide  (con  cinquecento  proposizioni  di 
geometria  projettiva).     I-II.  [Qla] 

Napoli :   Tono,  1884-86. 
(Cf.  1888.) 

Veronese,  G.  1.  La  superficie  omaloide  normale  a  due  dimension!  e  del  quarto 
ordine  dello  spazio  a  cinque  dimension!  e  le  sue  projezioni  nel  piano  e  nello 
spazio  ordinario.  [M''4,  PH] 

Roma,  Mem.  Ace,  Lincei  (3),  19,  344-371. 

Relazione  per  Battaglini  e  Cremona,  Roma,  Trans.  Ace.  Lincei  (3),  8, 
354-355. 

2.  Formola  di  una  serie  comprendente  le  formole  di  Kantor.  [Q4a] 

Venezia,  Atti  1st.  Yen.  (6),  2,  137-143. 
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Veronese,  G.     3.  Di  una  costruzione  della  superficic  del  4°  ordine  dotata  di  una 
conica  doppia.  [L*16,  Q2ca] 

Venezia,  Atti  1st.  Ven.  (6),  2,  1841-1842. 
(Cf.  Segre.  18841.) 

1885. 

Aschieri,  F.     Sulla  trasformazione  omografica  generale  di  uno  spazio  lineare  di 
specie  qualunque.  [P*lc] 

Milano,  Rend.  1st.  Lomb.  (2),  18,  989-998. 

Bendixon,  I.     Sur  la  puissance  des  ensembles  parfaits  de  points.  [J5b] 

Stockholm,  Bihang  Vet.-Ak.,  9,  No.  6,  15. 

Biermann,  0.     Das  Potential  im  w-dimensionalen  Raume.  [R5ca] 

Prag,  Lotos,  6,  pp.  21. 

Brill,  A.     Bemerkungen  iiber  pseudospharische  Mannigfaltigkeiten  von  drei  Di- 
mensionen.  [Qla/3] 

Math.  Ann.,  Leipzig,  26,  300-303. 
(Cf.  SuvoEov,  1871.) 

Cantor,  G.     Ueber  verschiedene  Theoreme   aus   der   Theorie   der   Punktmengen 
in  einem  n-fach  ausgedehnten  stetigen  Raume  G„.  [J5b] 

Acta  Math.,  Stockholm,  7,  105-124. 

Cassani,  P.     1.  Geometria  pura  euclidiana  ad  n  dimensioni.  [K*] 

Giorn.  mat.,  Napoli,  23,  1-19. 

2.  Geometria  pura  euclidea  degli  spazi  superiori.  [K*] 

Venezia,  Atti  Ateneo  (9),  1  (1885),  440-447  ;  2  (1886),  121-135,  245-254. 
Also  sep.     Venezia  :   Fontana. 
Continued  1887. 

3.  Sugli  angoli  degli  spazi  lineari.  [K*] 

Roma,  Rend.  Ace.  Lincei  (4),  1,  46-47. 

4.  Gli  angoli  degli  spazi  lineari.  [K'] 

Roma,  Rend.  Ace.  Lincei  (4),  1,  133-136. 

Castelnuovo,  G.     Angoli  di  due  spazi  contenuti  nello  spazio  a  n  dimensioni.      [K'] 
Venezia,  Atti  1st.  Ven.  (6),  3,  1331-1348. 

Chrystal,  G.     Parallels,  Theory  of.  [V2b7] 

Encycl.  Brit.  (9th  ed.),  18,  254-255. 

Clifford,  W.  K.     The  common  sense  of  the  exact  sciences.  [Q2c7,  la)3] 

Edited  and  completed  by  Prof.  Karl  Pearson. 
London :    Kegan  Paul,  Trench,  Triibner  &  Co.  (International    Scientific 

Series)  bs.  (Chap.  IV). 
Trans.  Italian,  1886. 

Cumberland.     Besucher  aus  dem  Jenseits.     [Spiritismus.]  [Q2a] 

Breslau.     pp.  22. 

Dechamps,  J.     Essai  sur  le  postulatum  d'Euclide.  [Qlaa] 

Paris.     Svo.     2  f r. 

Del  Pezzo,  P.     1.  SuUe  quadriche  ad  (w-1)  dimensioni  polari  reciproche  di  se 
stesse  rispetto  ad  un  altra.  [L^17c] 

Napoli,  Rend.  Ace.  sc,  24,    186- 192. 

(Cf.  Del  Pezzo,  Sulle  quadriche  polari  reciproche  dise  stesse  rispetto  ad  un 
altra.     Ibid.,  164-179.) 

2.  Sulle  superficic  di  ordine  n  immerse  nello  spazio  di  n  -}-  1  dimen- 
sioni. [M"5] 
Napoli,  Rend.  Ace.  sc,  24,  212-216. 
(Cf.  1887^) 

Galimberti,  G.  B.     Teoria  delle  rette  parallele.  [Qlaa] 

Treviglio.     Svo.     pp.  20. 
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Halsted,  G.  B.     The  elements  of  geometry.  [Qlc] 

New  York  :   Wiley,     pp.  xvi  +  366.     1  dol.  75  c.     (London  :  Macmillan. 

1886.     Is.  Gd.)     (6th  ed.,  1901.) 
(Book  IX.     Two-dimensional  spherics,     pp.  257-287.) 

Hess,  E.     Ueber  die  regularen  Polytope  hoherer  Art.     [K^ic,  f,  7,  Qlc  (K9b,  14g)] 

Marburg,  SitzBer.  Naturf.  Ges.,  1885,  31-57. 

(Cf.  Hess,  1883.) 
Hoppe,  R.     Regelmassig  linear  begrenzter  Winkel  von  vier  Dimensionen. 

Arch.  Math.,  Leipzig  (2),  3,  111-112.  [K«4a] 

Hossfeld,  C.     Weitere  Bemerkungen  iiber  den  Zusammenhang  einer  Steiner'schen 
Aufgabe  mit  der  Hexaeder-Configuration.  [Qlea,  4a} 

Zs.  Math.,  Leipzig,  30,  116-119. 

Killing,  W.     Die  nicht-Euklidischen  Raumformen  in  analytischer  Behandlung. 

Leipzig :   Teubner.     8vo.     pp.  xii  +  264.     6,80  M.  [Vla«] 

Rev.  in  Zs.  Math.,  Leipzig,  1886.  220. 

Klein,  F.     Ueber  die  elliptischen  Normalcurven  der  N^"'  Ordnung  und  zugehorige 
Modulfunctionen  der  N'"'  Stufe.  [M»4b,  Q2c3] 

Leipzig,  Abh.  Ges.  Wiss.,  No.  4. 

Korneck,  G.     Zur  Theorie  der  Parallellinien.  [Qlaa] 

Pr.     Kempen :  Amulong. 
Lie,  S.     Allgemeine  Untersuchungen  iiber  Differentialgleichungen,  die  eine  con- 
tinuirliche  endiiche  Gruppe  gestatten.  [Q2c/3] 

Math.  Ann.,  Leipzig,  25,  71-151. 

Loria,  G.    Su  una  generalizzazione  delle  proprieta  involutorie  del  quadrangolo  e  del 
quadrilatero  completi.  [K*3] 

Milano,  Rend.  1st.  Lomb.  (2),  18,  491-494. 

Meyer,  W.  F.     Ueber  die  elliptische  Curve  fiinfter  Ordnung  des  Raumes  von  vier 
Dimensionen.  [MMb] 

Math.  Ann.,  Leipzig,  26,  154-156. 
(Cf.  Klein,  1884,  and  Bianchi,  1880.) 
Moore,  E.  H.     Extensions  of  certain  theorems  of  Clifford  [1878*]  and  of  Cayley 
[1873^]  in  the  geometry  of  n  dimensions.  [M*l] 

New  Haven,  Conn.,  Trans.  Acad.  Arts  Sci.,  7,  9-26. 

Paolis,  R.  de.     1.  Fondamenti  di  una  teoria  dello  spazio  generate  dai  complessi 
lineari.  [Q2ca] 

Roma,  Mem.  Ace.  Lincei  (4),  1,  205-231  (§  X). 

2.  Le  trasformazioni  doppie  dello  spazio.  [P*4] 

Roma,  Mem.  Ace.  Lincei,  (4),  1,  576-608. 

Phragm^n,  E.     Ueber  die  Begrenzungen  von  Continua.  [J6b] 

Acta  Math.,  Stockholm,  7,  43-48. 

Porchiesi,  A.     Sopra  una  corrispondenza  fra  lo  spazio  non-Euclideo  ed  il  piano 
Euclideo.  [Qle5] 

Bologna,  Mem.  Ace.  sc.  (4),  5,  421-452. 

Quensen,  C.     Der  Cylinder  in  homogenen  Riiumen.  [Ql  (K16)] 

Arch.  Math.,  Leipzig  (2),  3,  45-51. 
S.     Four-dimensional  space.  [Q2b] 

Nature,  London,  31,  481. 
Sachs,  J.     Zur  Geometric  der  reciproken  Radien.  [P*3] 

Badische  Schulblatter,  Karlsruhe,  2,  141-145,  157-160. 

Schendel,  L.     Grundziige  der  Algebra,  nach  Grassmann'schen  Principien. 

Halle  a.  S. :   H.  W.  Schmidt,     pp.161.     2,50  M.     (Last  chapter).   [B12c,  Q2] 

Schubert,  H.      1.  Die  n-dimensionalen  Verallgemeinerungen  der  fundamental  en 
Anzahlen  unseres  Raumes.  [N*2a] 

Math.  Ann.,  Leipzig,  26,  26-51. 
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Schubert,    H.     2.  Die  n-dimensionale   Verallgemeinerung   der  Anzahlen  fur  die 

violpunktig  beriihrenden-Tangenten  einer  punktallgemeinen  Fliiche  to""  Grades. 

Math.  Ann.,  Leipzig,  26,  52-73.  [N«2a] 

(Cf.  1886.) 

Segre,  C.     1.  Considerazioni  intorno  alia  gcometria  delle  coniche  di  un  piano  e  alia 

sua  rappresentazione  sulla  geometria  dei  complessi  lineari  di  rette.        [Q2ca] 

Torino,  Atti  Ace.  sc.,  20,  487-304. 

2.  Ricerche  suUe  omografie  e  suUe  correlazioni  in  generale  e  particolar- 

mente  su  quelle  dello  spazio  ordinario  considerate  nella  geometria  delk  retta. 
Torino,  Mem.  Ace.  sc.  (2),  37,  pp.  33.  [P^c] 

(Cf.  Frobenius,  Uber  lineare  Substitutionen  und  bilineare  Formen,  J. 
Math.,  Berlin,  84, 1-63  (1877) ;  Voss,  "  Zur  Theorie  der  orthogonalen 
Substitutionen,"  Math.  Ann.,  Leipzig,  10  (1876) ;   Bertini,  1887^) 

Simony,  0.     Ueber  zwei  universelle  Verallgem einer ungen  der  algebraischen  Grund- 
operationen.  [K*,  B12f] 

Wien,  SitzBer.  Ak.  Wiss.,  91,  223-328. 
Abstract  in  Wien,  Anz.  Ak.  Wiss.  (1885),  37-40. 

Stolz,  0.     Das  letzte  Axiom  der  Geometric.  [Qlaa] 

Innsbruck,  Ber.  Natw.  Med.  Ver.,  15,  23-34. 

Study,  E.     1.  Ueber  die  Geometric  der  Kegelschnitte,  insbesondere  deren  Charak- 
teristikenproblem.  [Q2ca] 

Diss.     Leipzig.     1,60  M. 
Math.  Ann.,  Leipzig,  27,  58-101. 
(Cf.  1892.) 

2.  Ueber  die  Massbestimmung  extensiver  Grossen.  [QleS] 

Wien,  SitzBer.  Ak.  Wiss.,  91,  100-137. 

Sylvester,  J.  J.      Note  on  certain  elementary  geometrical  notions  and  determina- 
tions. [K*l] 
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Geometrie.  [V2bS] 

Math.  Termt.  Ert.,  Budapest,  5,  pp.  2. 
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London  :  A.  &  C.  Black,  1885.     Is.  ( d.      (3rd  ed.,  1894). 

Thue,  A.     1.   Om  en  Dualism.e  i  den  absolute  Geometri.  [Qlb] 

Tidss.  Math.,  Kjobenhavn  (5),  3,  129-147. 

2.  Et  bidrag  til  den  absolute  geometri.  [Qlb] 

Arch.  Math.  Naturvid.,  Kristiania,  10,  304-328. 

Wehr,  H.     Die  Subjectivitilt  des  Raumes  und  das  XI.  Euclidische  Axiom.     [Vld] 
Pr.  (Klagenfurt)  Wien  :   Pichler.     1,50  M. 

1886. 
Ascbieri,  F.     1.  Delle  corrispondenze  lineari  reciproche  in  uno  spazio  lineare  di 
specie  qualunque.  [P^lc] 

Milano,  Rend.  1st.  Lomb.  (2),  19,  167-173. 

2.  Sullo  spazio  delle  sfere  Euclidee.  [Q2ca] 

Milano,  Rend.  1st.  Lomb.  (2),  19,  355-361,  416-424,  449-458. 

3.  Sopra  gli  spazi  composti  di  spazi  lineari  di  uno  spazio  lineare  di 

quarta  spezie.  [Q2ca] 

Milano,  Rend.  1st.  Lomb.  (2),  19,  614-619,  698-703. 
[Continuation  of  18862.] 

Bertini,  E.     1.  Le  omografie  involutorie  in  uno  spazio  lineare  a  quasivoglia  numero 
di  dimensioni.  [P*lc] 

Milano,  Rend.  1st.  Lomb.  (2),  19.  176-183. 
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Bertini,  E.     2.  Sulla  geometria  degli  spazi  linear!  in  uno  spazio  ad  n  dimensioni. 

Milano,  Rend.  1st.  Lomb.  (2),  19,  855-862.  [K^] 
3.  Sui  fasci  di  quadriche  in  uno  spazio  ad  n  dimensioni.                 [L*17] 

Roma,  Rend.  Ace.  Lincei  (4),  2^,  208-211. 

(Ci.  Segre,  1884^) 
Bettazzi,  R.     I  postulati  e  gli  enti  geometrici.  [Qla] 

Period,  mat.,  Livorno,  1,  170-183. 
Bianchi,  L.     Lezioni  di  geometria  differenziale  fatte  nella   Universita  di   Pisa 
nell  'anno  1885-86.  '  .  [Qle^] 

Pisa  :   Nistri. 

(VIII.   Geometria  pseudosf erica.) 

See  1894. 
Boriiga,  G.  A.     1.  Corrispondenza  di  polarita  negli  spazi  superiori.  [P^lc] 

Venezia,  Atti  1st.  Ven.  (6),  3,  2097-2105. 

2.  Complessi  e  sistemi  lineari  di  raggi  negli  spazi  superiori.     Curve 

normali  che  essi  generano.  [N^l,  M*2] 

Venezia,  Atti  1st.  Ven.  (6),  4.,  163-190. 
3.  Studio  generale  de'.la  quarticanormale.  [MMa] 

Venezia,  Atti  1st.  Ven.  (6),  4,  503-525. 
4.  Rappresentazione  plana  della  superficie  rigata  normale.  [M'6] 

Venezia,  Atti  1st.  Ven.  (6),  4,  1083-1092. 

5.  Di  alcune  superficie  del  5°  e  del  6"  ordine  che  si  deducono  dello  spazia 

a  sei  dimensioni.  [M*l,  Q2ca] 

Venezia,  Atti  1st.  Ven.  (6),  4,  1461-1501. 

6.  La  surface  du  sixieme  ordre  avec  six  droites.  [M^5} 

Paris,  C.-R.  Ac.  sc,  102,  743-746. 

7.  Nouveaux  groupes  de  surfaces  a  deux  dimensions  dans  les  espaces 

a  n  dimensions.  [M^5] 

Paris,  C.-R.  Ac.  sc,  102,  1442-1446. 

Brambilla,  A.     Intorno  alle  curve  razionali  in  uno  spazio  lineare  ad  uno  numero 
qualunque  di  dimensioni.  [M*4aj 

Milano,  Rend.  1st.  Lomb.  (2),  19,  326-331. 

Brunei,  G.     Note  sur  I'analyse  indeterminee  et  la  geometric  a  n  dimensions. 

Bordeaux,  Mem.  Soc.  Sci.  phys.  nat.  (3),  2,  129-142.  [K22,  Q2c3] 

Burali-Fqrti,  C.     Sui  sistemi  di  coniche.  [Q2ca} 

Giorn.  mat.,  Napoli,  24,  309-333. 

Cassani,  P.     1.  Ricerche  geometriche  negli  spazi  superiori.  [K-31 

Venezia,  Atti  1st.  Ven.  (6),  4,  227-241. 

2.  Un  teorema  generale  sulle  linee  normali  degli  spazi  dispari.     [MHa] 

Roma,  Rend.  Ace.  Lincei  (4),  2),  482-484. 

Castelnuovo,  G.     Studio  dell'  involuzione  generale  sulle  curve  razionali  mediante 
la  loro  curva  normale.  [M^2] 

Venezia,  Atti  1st.  Ven.  (6),  4,  1167-1200. 
(Cf.  Morale,  1899^.) 

Cesaro,  E.     Alcune  misure  negli  iperspazii.  [K^l,  6,  R2f] 

Giorn.  mat.,  Napoli,  24,  49-55. 

Clifford,  W.  K.     II  sonso  comune  nelle  scienze  csatte.  [Q2,  Vld] 

Biblioteca  internazionale. 

[Trans,  of  1885.] 
Del  Pezzo,  P.     1.  Sugli  spazii  tangenti  ad  una  superficie  o  ad  una  varieta  immersa 
in  uno  spazio  di  piii  dimensioni.  [M'lbJ 

Napoli,  Rend.  Ace.  sc,  25,  176-180. 

(Cf.  Veronese,  1881».) 
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Del  Pezzo,  P.     2.  Sulle  projezioni  di  una  superficie  e  di  una  varieta  dello  spazio 
ad  n  dimensioni.  [M'l] 

Napoli,  Rend.  Ace.  sc,  25,  205-213. 

(Cf.  18852  and  I8861.) 

Engel,    F.     Zur    Theorie    der    Zusammensetzung    der    endlichen    continuirlichen 
Transformationsgruppen.  [Q2c;8] 

Leipzig,  Ber.  Ges.  Wiss.,  38,  83-94. 

Pine,  H.  B.     On  the  singularities  of  curves  of  double  curvature.  [M'^la] 

Amer.  J.  math.,  Baltimore,,  Md.,  8,  156-177.      " 
Diss.     Leipzig. 
(Cf.  1887.) 

Gibbs,  J.  Willard.     On  multiple  algebra.  [B12f,  Q2,  V2ba] 

Proc.  Amer.  Ass.  Adv.  Sci.,  35,  32. 

Hess,  E.     Beitriige  zur  Theorie  der  mehrfach  perspectiven  Dreieckc  und  Tetraeder, 

[KH,  4c,  Q4a] 
Math.  Ann.,  Leipzig,  28,  167-260.     [Esp.  p.  252  and  §  11,  p.  254.] 

Hinton,  C.  H.     Scientific  romances.  [Q2a,  b] 

London  :  Swan  Sonnenschein.     Cr.  8vo. 
1st  series,  1886  ;   2nd  series,  1896.     65.  each. 

I.  (1)  What  is  the  Fourth  Dimension  ?  pp.  1-32  (published  sep.,  1884) ; 

(3)  A  Plane  World,  pp.  134-100,  preceded  by  an  introduction  of 
5  pp.  ;  (4)  A  Picture  of  our  Universe ;  (5)  Casting  out  the  Self. 
{See  1888.) 

II.  (1)  On  the  Education  of  the  Imagination,  pp.  3-22;    (2)     Many 
Dimensions,  pp.  23-44. 

Hoppe,  R.     1.  Erweiterung  einiger  Satze  der  Flachentheorie  auf  n  Dimensionen. 
Arch.  Math.,  Leipzig  (2),  3,  277-289.  [0^2] 

2.  Anziehung  eines  der  Kugel  analogen  Gebildes  von  n  Dimensionen 

auf  einen  Punkt.  [RocaJ 

Arch.  Math.,  Leipzig  (2),  4,  185-196. 

Hossf eld,  C.     Die  reguliire  Einteilung  des  Raumes  bei  elliptischer  Massbestin  mung. 
Zs.  Math.,  Leipzig,  31,  310-316.  [Qlc  (K14g)] 

Killing,  W.     Zur  Theorie  der  Lie'schen  Transformationsgruppen.  [Q2c;e] 

(Anhang  zum  VorlesungsverzeJchnis  des  Lyceums.) 

Pr.  Braunsberg  :  Huye.     pp.17.     1,60  M. 

(Cf.  Killing,  1884.) 
Xlein,  F.     Zur  geometrischen  Deutung  des  Abel'schen  Theorems  der  hyperellip- 
tischen  Integrale.  [L^IO,  Q2cfi] 

Math.  Ann.,  Leipzig,  28,  533-5C0. 
£lug,  L.     Perspective  n-eder  im  7i-dimensionalen  Raume.  [K^IS,  1] 

Pr.  Pressburg.     pp.  13. 
lie,  Sophus.     Bemerkungen  zu  v.  Helmholtz'  Arbeit  iiber  die  Thatsachen,  die  der 
Geometric  zu  Grunde  liegen.  [Qla^] 

Leipzig,  Ber.  Ges.  Wiss.,  38,  337-342. 

Russian  trans,  by  Sincov,  Anon.,  1893^. 

(Cf.  18922,  1890',  1888.) 

Xipschitz,  R.     1.  Sur  la  theorie  des  diversitcs.  [K24b] 

Paris,  C.-R.  Ac.  sc,  102,  602-604. 
2.  Untersuchungen  iiber  die  Summe  von  Quadraten.  [K-1] 

Bonn  :  Cohen  &  Sohn.     pp.  147. 

Bull.  sci.  math.,  Paris  (2),  10,  163-183. 

Morera,  G.     Ueber  die  Integration  der  voUstandigen  Differentiale.  [C-h] 

Math.  Ann.,  Leipzig,  27,  403-411. 
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Neumann,  C.  Ausdehnung  der  Keplerschen  Gesetze  auf  den  Fall,  dass  die  Bewegung 
auf  einer  Kugelflache  stattfindet.  [R7i] 

Leipzig,  Ber.  Ges.  Wiss.,  38,  1-2. 

Peddle,  W."    The  theory  of  contours  and  its  applications  in  physical  science.      [Q2] 
Edinburgh,  Proc.  Math.  Soc,  4,  25-28,  61-64. 

Pieri,  M.  Intorno  ad  un  teorema  dei  sigg.  Betti  e  Weingarten  [Sopra  sistemi 
ortogonali.]  [0*2] 

Giorn.  mat.,  Napoli,  24,  290-308. 

[See  Betti,  Ann.   mat.,  Milano   i2),  1,  (1867) ;  Weingarten,  J.   Math., 
Berlin,  62  (1870),  166.) 

Ragache,  L.  A.     Note  sur  la  theorie  des  lignes  droites  paralleles.  [Qlaa] 

Sedan  :  Mouzon. 

Ricci,  G.  Sui  sistemi  di  integrali  indipendenti  di  una  equazione  lineare  ed  omogenea 
a  derivate  parziali  di  1°  ordine  [e  sui  sistemi  ortogonali].  [Q2c;3,  0*2] 

Roma,  Rend.  Ace.  Lincei  (4),  2,  119-122,  190-194. 

Ricordi,  E.  Una  generalizzazione  del  problema  dei  nove  punti  di  Feuerbach  nella 
geometria  non-euclidea.  [Qlb  (K2c)] 

Reggio-Calabria.     pp.  17. 

Rictuier,  C.  Extension  a  I'hyperespace  de  la  methode  de  M.  Carl  Neumann  pour  la 
resolution  des  problemes  relatifs  aux  fonctions  de  variables  reelles  qui  verifient 
I'equation  differentielle  A  F  =  0.  [R6ca] 

These.  Paris :    Hermann.     4to.     pp.  112.     7,50  fr. 

Rodenberg,  C.  Ableitung  der  PolareigenschaftenalgebraischerMannigfaltigkeiten 
auf  darstellend-geometrischem  Wege.  [M^lc] 

Math.  Ann.,  Leipzig,  26,  557-565. 

R.  P.     [The  notion  of  space  and  the  principles  of  geometry.]     (Polish.)  [Vld] 

Kosmos,  Lwow,  1886. 

Schlegel,  V.  1.  Ueber  Entwickelung  und  Stand  der  n-diniensionalen  Geometrie 
mit  besonderer  Beriicksichtigung  der  vierdimensionalen.  [V2ba,  Vlaa] 

Leipzig :    Engelmann.     4to.     pp.  16.     0,75  M. 
Halle,  Leopoldina,  22. 
Trans.  French,  1900. 

2.  Ueber    Projectionsmodelle    der    regelmassigen    vierdimensionalen 

Korper.  [K»4c,  X9] 

Waren. 

3.  Projectionsmodelle  der  vier  ersten  vier-dimensionalen  Korper. 

Darmstadt:  Brill.  {'KHc,X%] 

4.  Sur  le  systeme  de  coordonnees  reciproque  a  celui  des  coordonnees 

polaires.  [K22] 

C.  R.  Assoc.  Fran?,  avanc.  sc,  142,  (Grenoble,  1885),  156-168. 

Schubert,  H.     1.  Anzahl-Bestimmungen  fiir  lineare  Riiume  beliebiger  Dimension. 
Acta  Math.,  Stockholm,  8,  97-118.  [N82a] 

2.  Losung  des  Charakteristikon- Problems  fiir  lineare  Raume  beliebiger 

Dimension.  [N*2a] 

Hamburg,  Mitt.  Math.  Ges.  (1886),  134-155. 
(Cf.  1885.) 

Schur,  F.  1.  Ueber  den  Zusammenhang  der  Raume  constanten  Riemann'schen 
Kriimmungsmasses  mit  den  projectiven  Riiumen.  [Qla/3] 

Math.  Ann.,  Leipzig,  27,  537-567. 
(Cf.  Beltrami,  1868^ ;  Lipschitz,  1869^.) 

2.  Ueber    die    Deformation    der    Raume   constanten   Riemann'schen 

Kriimmungsmasses.  [0*2] 

Math.  Ann.,  Leipzig,  27,  163-172. 
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Schur,  F.     3.  Ueber  die  Deformation  eines  dreidimensionalen  Raumes  in  einem 
ebenen  vierdimensionalen  Raume.  [0^2] 

Math.  Ann.,  Leipzig,  28,  343-353. 

(Cf.  18862.) 
Segre,  C.     1.  Sugli  spazi  fondamentali  di  un'  omografia.  [P^lc] 

Roma,  Rend.  Ace.  Lincei  (4),  2„  325-327. 

(Cf.  18842.) 

2.  Remarques  sur  les  transformations  uniformes  des  courbes  elliptiques 

en  elles-memes.  [M^2,  4b] 

Math.  Ann.,  Leipzig,  27,  295-314. 

3.  Sulle  varieta  normali  a  tre  dimension!  composte  di  serie  semplici 

razionali  di  piani.  [M'6] 

Torino,  Atti  Ace.  so.,  21,  95-115. 
(Cf.  Veronese,  1881*,  Math.  Ann.,  19,  244fE ;  Segre,  1884».) 

4.  Ricerche  sulle  rigate  ellittiche  di  qualunque  ordine. 

Torino,  Atti  Ace.  so.,  21,  868-891.  [M52,  4b,  M66,  M'6] 

(Cf.  18871,  18862,  1887«.) 

Visalli,  P.     Sulle  correlazioni  in  due  spazi  a  tre  dimensioni.  [P22] 

Roma,  Mem.  Ace.  Lincei  (4),  3,  597-671. 

Relazione  per  G.  Battaglini  e  R.  de  Paolis.      Roma,  Mem.  Ace.  Lincei  (4), 
3, 595-596. 

Voss,  A.     tlber  eine  Eigenschaft  der  cubischen  Formen  mit  beliebig  vielen  Veran- 
derlichen.  [Q2c3,  M63] 

Math.  Ann.,  Leipzig,  27,  515-526. 

1887. 

Aschieri,  F.     Sulla  curva  normale  di  uno  spazio  a  quattro  dimensioni. 

Roma,  Mem.  Ace.  Lincei  (4),  4,  172-180.  [M54a,  Q2ca] 

Cremona  and  Battaglini,  Relazione,  Ihid.,  171. 
(Cf  Veneroni,  1898.) 

Bang,  A.  S.     Nogle  Maximumsproblemer  i  den  ikke  euklidiske  Geometri. 

Tidss.  Math.,  Kjobenhavn  (5),  5,  136-141.  [Ql  (K21)] 

Bertini,  E.     1.  Costruzione  delle  omografie  di  uno  spazio  lineare  qualunque. 

Milano,  Rend.  1st.  Lomb.  (2),  20,  650-666.  [Pno] 

2.  Sulle  scomposizioni  di  certe  omografie  in  omologie.  [P^lc,  d] 

Torino,  Atti  Ace.  sc,  22,  865-866. 
(Cf.  Segre,  18852.) 

Bianchi,  L.     1.  Sui  sistemi  di  Weingarten  negli  spazi  di  curvatura  costante. 

Roma,  Mem.  Ace.  Lincei  (4),  4,221-256.  [Ql  (06p)] 

[Extension  to  space  of  constant  curvature   of  results  in   Giorn.   mat., 

Napoli,  21,   (1883),  275-292  ;    22   (1884),  333-374.       Roma,  Rend. 

Ace.  Lincei  (4),  1  (1885),  163-166,  243-246  ;  2  (1886),    19-22.     Ann. 

mat.,  Milano  (2),  13  (1885),  177-234.] 

2.  Sulle  superficie  d'area  minima  negli  spazi  a  curvatura  costante. 

Roma,  Mem.  Ace.  Lincei  (4),  4,  503-519.  [Ql  (OOh)] 

(Cf.  DAiii3or;x,  1887  (III,  Chap.   V),  and    Determination    d'une    classe 

particuliere    de    surfaces  a   lignes    de    courbure     planes   dans   un 

systeme  et  isothermes.  Bull.  sci.  math.,  Paris  (2),  7(1883),257-276.) 

Biermann,  0.     Ueber  die  regelmassigen  Punktgruppen  in  Riiumen  hoherer  Dimen- 
sion und  die  zugehorigen  linearen  Substitutionen  mehrerer  Variabeln.      [K24c] 
Wien,  SitzBer.  Ak.  Wiss.,  95,  523-548. 

Bordiga,  G.  A.     La  superficie  del  0°  ordine  con  10  rette,  nello  spazio  R4  e  le  sue 
projezioni  nello  spazio  ordinario.  [M^5,  Q2cal 

Roma,  Mem.  Ace.  Lincei  (4),  3,  182-203. 
(Cf.  Veronese,  18813.) 
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Srambilla,  A.     Un  teorema  nella  teoria  delle  polari.  [M'lc] 

Torino,  Atti  Ace.  sc,  22,  787-790. 

Sudden,  E.     To  prove  that  only  one  parallel  can  be  drawn  from  a  given  point  to 
a  given  straight  line.  [Qlaa] 

Nature,  London,  35,  92-93. 
Reply  by  Henrici,  ibid.,  100. 

Cantor,  G.     Mitteilungen  zur  Lehre  vom  Transfiniten.     I,  II.  [J5b] 

Zs.  Philos.,  Halle,  91  (1887),  81-125  ;  92  (1888),  240-265. 

Cassani,  P.     Geometria  pura  degli  spazi  superiori.  [K*] 

Venezia,  Atti  Ateneo  (9),  2,  423-436. 
[Continuation  of  18852.] 

Castelnuovo,  G.     Sopra  una  congruenza  del  3°  ordine  e  6*  classe   dello  spazio  a 
4  dimensioni  e  sulle  sue  projezioni  nello  spazio  ordinario.  [N*l,M*3j 

Venezia,  Atti  1st.  Ven.  (6),  5,  1249-1281. 
(Cf.  18881.) 

Darboux,  G.     Lemons  sur  la  theorie  gencrale  des  surfaces  et  les  applications  g^o- 
metriques  du  calcul  infinitesimal.  [Qla/3] 

Paris  :   Gauthier  Villars.     60  fr. 

1  Partie  (1887).     Generalites.  Coordonnees  curvilignes.  Surfaces  minima. 

2  Partie  (1889).     Les  congruences  et  les  equations  lineaires  aux  deriveea 

partielles.     Des  lignes  tracees  sur  les  surfaces. 

3  Partie  (1894).    Lignes  gecdesiques  et  courburegeodesique.    Parametrrs 

differentiels.     Deformalioa  des  furfaces. 

4  Partie    (1896).        Deformation    infiniment    petite    et    representation 

spherique. 
{See  esp.  Ill,  Livre  II,  Chap.  XI,  471-501.)  * 

Del  Pezzo,  P.     1.  Sulle  superficie  e  le  varieta  a  piu  dimeneioni  le  cui  sezioni  sono 
curve  normal!  del  genere  p.  [M'  1  ,M*7c] 

Ann.  mat.,  Milano  (2),  15,  115-126. 

2.  Intomo   ad    una    proprieta   fondamentale  delle  superficie  e  delle 

vareiti  immerse  negli  spazi  a  piu  dimensioni.  [M'l] 

Napoli,  Rend.  Ace.  sc.  (2),  1,  40-43. 
(Cf.  1886.) 

3.  Sulle  superficie  del  n""  ordine  immerse  nello  spazio  di  n  dimensioni. 

Palermo,  Rend.  Circ.  mat.,  1,  241-271.  [M^] 

(Cf.  1887*  and  1885*.) 

Beruyts,  F.     1.  Sur  la  representation  des  involutions  unicursales.  [M*2] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  14,  322-345. 
C.  Le  Paige,  Rapport,  lUd.,  199-202. 

2.  Sur  la  theorie  de  I'involution.  [M*2] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  14,  050-664. 
C.  Le  Paige,  Rapport,  Ihid.,  543-544. 
(Cf.  Morale,  18993.) 

Ducbemin,  P.     Des  paralleles  dans  I'espace. — Droites  et  plans  paralleles.       [Qlaa] 
Avranches :   Gibert.     pp.  16.     Svo. 

Engel,  F.     Kleinere  Beitriige  zur  Gruppentheorie.  [Q2c)8] 

Leipzig,  Ber.  Ges.  Wiss.,  39,  89-99. 

Fine,  H.  B.     A  theorem  respecting  the  singularities  of  curves  of  multiple  curvature. 
Amer.  J.  math.,  Baltimore,  Md.,  9,  180-184.  [MHaJ 

(Cf.  1886.) 

Giuliani,  G.     1.  Sulla  funzione  potenaiale  della  sferainuno  spazio  di  n  dimensioni. 
Nuovo  Cimento,  Pisa  (3),  21,  260-262.  [R5ca1 

(Cf.  TONELLI,  1882.) 

(3340)  F 
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Oiuliani,  G.     2.  Sulle  funzioni  di  n  variabili  reali  che  soddisfano  alia     [R5cal 

d'f  dH  (Pf 

Giorn.  mat.,  Napoli,  25,  109-114. 

(Cf.  Appell,  Acta  Math.,  Stockholm,  4  (1884),  313.) 

Hilbert,  D.     Ueber  Singularitaten  der  Discriminantenflache.  [0*4] 

Math.  Ann.,  Leipzig,  30,  437-441. 

Hoppe,  R.     1.  Das  n-dehnige  {n  +  1)-Eck  in  Beziehung  auf  seine  Haupttrag- 
heitsaxen.  [K^l,  R2fl 

Arch.  Math.,  Leipzig  (2),  5,  418-429. 

2.     Erweiterung   zweier   [das    Tdtraeder    betreffender]   Satze   anf  n 

Dimensionen.  [K*l] 

Arch.  Math.,  Leipzig  (2),  6,  69-75. 

(See  Biermann,  Zs.  Math.,  Leipzig,  31  (1886),  381  ;   Routh,  Q.J. Math., 
London,  21  (1886),  281.) 

Klein,   F.     Zur   Theorie   der  allgemeinen   Gleichungen   sechsten   und   siebenten 
Grades.  '  [Q2c^,  K22] 

Math.  Ann.,  Leipzig,  28,  499-532. 

Kdtter,  E.     Grundziige  einer  rein  geometrischen  Theorie  der  algebraischen  ebenen 

Curven.  [M52] 

(Eine  von  der  Konigl.  Akademie  der  Wissenschaf  ten  zu  Berlin  am  1.  Juli, 

1886,  gekronte  Preisschrift  [Steiner].) 
Berlin,  Abh.  Ak.  Wiss.,  1887,  pp.  303. 

Also  sep.  Berlin  :  Reimer,  1887.     20  M. 

Review  by  Norman  Eraser  in  Edinburgh,  Proc.  Math.  Soc,  7,  46-61. 

Le  Paige,  C.     Sur  les  elements  neutres  des  involutions.  [M*2] 

Bruxelles,  Bull.  Acad.  Roy.,  14,  211-214. 

Loria,  G.     1.  Le  definizioni  di  spazio  a  ?i  dimensioni  e  I'ipotesi  di  continuita  del 
nostro  spazio  secondo  le  ricerche  di  Georgio  Cantor.  [J5b] 

Giorn.  mat.,  Napoli,  25,  97-108. 

2.  II  passato  ed  il  presente  delle  principal!  teorie  geometriche.     Mono- 

grafia  storica.  [V2ba,  ff] 

Torino.     4to.     pp.  52.     (pp   42-52.) 
Trans.    German,  1888^ ;   Polish,  1889^;  English,  1902^ 
2nd  ed.,  1896  ;   3rd  ed.,  1907. 

Padova,  E.     Sulle  espressioni  invariabili.  [0*2,  C2h] 

Roma,  Mem.  Ace.  Lincei,  (4),  4,  pp.  14. 
(Cf.  Ricci,  1884.) 

Pasch,  M.     Ueber  die  projective  Geometric  und  die  analytische  Darstellung  der 
geometrischen  Gebilde.  [Qla] 

Math.  Ann.,  Leipzig,  30,  127-131. 
(Cf.  Reyes  y  Pr6sper,  1897',  1887  ;  and  Pasch,  1882.) 

Petersen,  Julius.     Bemerkungen  iiber  den  Beweis  des  Satzes  von  der  Winkelsumm© 
des  Dreiecks.  [Qla,  a,  c] 

Math.  Ann.,  Leipzig,  29,  239-246. 
[German  trans,  of  1883,  by  R.  v.  Fischer-Benzon.] 

Pieri,  M.     Sul  principio  di  corrispondenza  in  uno  spazio  lineare  qualunque  ad  n 
dimensioni.  [P*63 

Roma,  Rend.  Ace.  Lincei  (4),  3„  196-199. 

Poincar^,  H.     Sur  les  hypotheses  fondamentales  de  la  geom6trie.  [Qlea,  5] 

Paris,  Bull.  Soc.  math.,  15,  203-216. 
Russian  trans.,  Anon.,  1893'. 
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Puchta,  A.     Ueber  einen  Satz  von  Euler-Brioschi-Genocchi.  [Q2cj8] 

Wien,  SitzBer.  Ak.  Wiss.,  96,  110-133. 
[Product  of  two  sums  of  2"  squares  represented  as  the  sum  of  2"  squares.] 

Beyes  y  Prdsper,  V.     Sur  la  geometric  non-euclidienne.  [Qla] 

Math.  Ann.,  Leipzig,  29,  154-156. 
(Cf.  Pasch,  1887.) 

Riccardi,  P.     Saggio  di  una  bibliografia  Euclidea.  [Via a] 

Bologna,  Mem.  Ace.  sc.  (4).  8  (1887),  401-523;   9  (1888),  321-343;    (5) 

1  (1889),  27-84  ;  3  (1893),  639-694. 
Part  I.   Historical  introduction  (401-408). 

II.  Chronological  list  of  editions  of  Euclid's  works  up  to  1886  (409-523). 

III.  Classification  of  Part  H  (325-336).  Alphabetical  index  of  authors 
(337-343). 

IV.  Additions  to  Part  II  (35-64).  Appendice  contenente  I'elenco  crono- 
logico  di  una  serie  di  monografie  attinenti  al  quinto  postulate  di 
Euclide,  alia  teoria  delle  parallele  ed  ai  principj  della  geometria 
euclidea  (65-84). 

V.  Codices  (645-674).     Supplement  to  Part  II  (675-683).     Classification 

of  Additions  and  Supplement  (686-688).     Index  of  authors  (689- 
691).     Index  of  authors  in  Appendix  (692-694). 

Budel,  K.     Ueber  eine  Gattung  von  Korpern  hoherer  Dimension.  [K^4c] 

Fiirth  :   Essmann,  Schmittner.     pp.  32.     0,40  M. 
(Cf.  1882.) 

Schendel,  L.     Die  r-stufige  Determinante  w""  Grades.  [Bid] 

Zs.  Math.,  Leipzig,  32, 185-187. 

Schlegel,  V.     Sur  un  theoreme  de  geometric  a  quatre  dimensions.  [KHf] 

C.-R.  Assoc.  Fran§.  avanc.  sc.  (Toulouse),  16,  264-266. 

Seeger,  H.     Die  Elemente  der  Geometric.     3.  Auflage.     Appendix.  [Qlaa] 

Wismar:   Hinstorff.     pp.211.     3rd  ed.,  1887. 

Segre,  C.     1.  Recherches  generales  sur  les  courbes  et  les    surfaces  reglees  alge- 
briques.  [M^l,  M«6] 

Math.  Ann.,  Leipzig,  30  (1887),  203-226  ;  34  (1889),  1-25. 
(Cf.  1886*. ) 

2.  Sur  un  theoreme  de  la  geometric  kn  dimensions.     [Condition  that  a 

variety  of  n  dimensions  be  linear.]  [M*l  ] 

Math.  Ann.,  Leipzig,  30,  308. 
(Cf.  Klein,  Math.  Ann.,  Leipzig,  28,  547,  1886.) 

3.  Sui  sistemi  linear!  di  curve  plane  algebriche  di  generc  p.  [M^lf] 

Palermo,  Rend.  Circ.  mat.,  1,  217-221. 

(Cf.  Guccia,  Gencralizzazione  di  un  teorema  di  Noether.     Ihid.,  139-156 

(1886).) 

4.  Intorno  alia  geometria  su  una  rigata  algebrica.  [M*6] 

Roma,  Rend.  Ace.  Lincei  (4),  32,  3-6. 

(Cf.  Sturm,  Math.  Ann.,  Leipzig,  19  (1882),  487-488,  and  Story,  Balti- 
more, Md.,  Johns  Hopkins  Univ.  Circ,  2  (1883),  143.) 

5.  Sulle  varieta  algebriche  composte  di  una  serie  semplicemente  in- 

finita  di  spazii.  [M'6] 

Roma,  Rend.  Ace.  Lincei  (4),  3?,  149-153. 

6.  Nuovi  resultati  sulle  rigate  algebriche  di  genere  qualunque.       [M'6] 

Torino,  Atti  Ace.  sc,  22,  362-363. 
(Cf.  Segre,  18843,  1886*.) 

7.  Sulla  variety  cubica  con  dieci  punti  doppii  dello  spazio  a  quattro 

dimension!.  [M'3,  Q4a 

Torino,  Atti  Ace.  sc,  22,  791-801. 

(3340)  F  2 
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Sharp,  W.  J.  C.     On  the  properties  of  simplicissima  (with  especial  regard  to  the 

related  spherical  loci).  [K*l] 

London.  Proc.  Math.  Soc,    18    (1887),  325-359;    19  (1888),  423-482; 

21  (1890),  316-350. 

Sibiriakov,  M.     Les  principes  de  la  geometric  elcmentaire,   — >■  [Qlaa] 

Moscow,     pp.  13  +  2  +  2  +  3  +  ?,  5  pi. 
Wilson,  J.     Some  theorems  on  parallel  straight  lines  with  some  attempts  to  prove 
Euclid's  twelfth  axiom.     [Title.]  [Qlaa] 

London,  Proc.  Math.  Soc,  19,  364. 

Zecca,  G.     Sopra  una  classe  di  curve  razionali.  [M*4a] 

Giorn.  mat.,  Napoli,  25,  333-355. 
(Cf.  Clebsch-Lindemann,    Vorlesungen    (1875),    I,    588,    and    Brambilla, 

Sulla  curva  gobba  del  quarto  ordine  dotata  di  punto  doppio,  Milano, 

Lomb.  1st.  Rend.  (2),  17  (1884),  857-866.) 

1888. 

Ball,  W.  W.  R.     A  short  account  of  the  history  of  mathematics.  [V2b7] 

London :  Macmillan.     8vo.      lO.s.  (Sd. 
2nd  ed.,  1893  ;  3rd  ed.,  1901  ;  4th  ed.,  1908. 
Trans.  French,  1906  ;  Ital.,  1903. 

Beckman,  K.     Om  dimensionsbogreppet  och  dess  betydelse  for  Mathematiken. 

Diss.     Upsala.     pp.  79. '  [J5b,  Qlb] 

Beez,  R.     Ueber  Euklidische  und  Nicht-Euklidische  Geometrie.  [Ql,  07] 

Pr.  Plauen.     4to.     pp.  32.     2  M. 

Bettazzi,  R.     Sulla  rappresentazione  analitica  delle  funzioni  di  piu  variabili  reali. 
Pisa,  Ann.  Scuolo  Norm.,  5,  3-47.  [Q2c/8] 

Bianchi,  L.     1.  Sopra  una  classe  di  trasformazioni  in  se  medesima  della  equazione 
a  derivate  parziali  [Qlb  (C>5d)] 

rt  -  s^ (1  +  q^)  r  -2  pqs  +  (1  +  p^)_t         _       1      _      _ 

'  (j-rp'  +  q'r-  ^  '    ' ''     (r+y  +  q^y       '     +1  +  p'  +  q'  -  ''°''*- 

Roma,  Rend.  Ace.  Lincei  (4),  4,,  445-452. 

2.  Sulle  forme  differenziali  quadratiche  indefinite,  [C4d,Ql  (06p)] 

Roma,  Mem.  Ace.  Lincei  (4),  5,  539-603. 
Roma,  Rend.  Ace.  Lincei  (4),  ij,  278. 
(Cf.  1887^) 

Bocksch,  R.     Zur  Raumtheorio  Hermann  Lotze's.  [Vld] 

Diss.     Greifswald.     8vo.     pp.  62. 

Bonnel,  J.  F.     Sur  la  geometrie  imaginaire.  [Ql] 

Lyon. 

Bordiga,  G.  A.     1.  Di  una  certa  superhcie  del  7°  ordine.  [M'5] 

Venezia,  Atti  1st.  Ven.  (6),  5,  1397-1403. 

2.  Dei  complessi  in  generale  nello  spazio  a  quattro  dimensioni  ed  in 

particolare  di  alcuni  di  primo  ordine.     Loro  projezione  e  rappresentazione 
Hello  spazio  ordinario.  [N^l] 

Venezia,  Atti  1st.  Ven.  (6),  6,  919-966. 

Calinon,  A.     Etude  sur  la  sphere,  la  ligne  droite  et  le  plan.  [Q1<'>'1 

Nancy  :    Berger-Lerrault.     pp.  51.     2,50  fr. 
Nancy,  Bull.  Soc.  sc,  20,  fasc.  1. 

Caporali,  E.     1.  Sullo  spazio   di   quattro   dimensioni.  [Q2a] 

2.  Sulla  teoria  degli  spazi  a  piu  dimensioni.  [Q2a] 

Contained  in  Caporali's  Geometrical  Papers,  "Memorie  di  geometria." 
Napoli :   Pellerano.     pp.  vii  +  378.     (Nos.  XVIII  and  XIX.) 
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Castelnuovo,  G.     1.  Sulle  congruenze  del  3°  ordine  dello  spazio  a  quattro  dimen- 
sioni.  [Nn,M63] 

Venezia,  Atti  Ist.Ven,  (6),  6,  525-779. 
(Cf.  1887.) 

2.  Geometria  sulle  curve  ellittiche.  [M^2,  4b] 

Torino,  Atti  Ace.  sc,  24,  4-22. 

(Cf.  A.  Brill  and  Noether,  Ueber  die  algebraischen  Functionen  und  ihre 
Anwendung  auf  die  Geometrie.     Math.  Ann.,  Leipzig,  7  (1874).) 

Cesaro,  E.     1.  Forme  poliedriche  regolari  e  semiregolari  in  tutti  gli  spazii. 

Lisboa,  Mem.  R.  Acad.  Sci.  [K24b,  c,  a] 

2.  Formole  relative  al  moto  d'un  punto.  [I^li] 

Roma,  Rend.  Ace.  Lincei  (4),  4),  18-19. 

[Extension  of  F.  Siacci,Del  moto  per  una  linea  gobba.  Torino,  Atti  Ace. 
sc,  14  (1879),  94G-952.] 

3.  Moti  rigidi  e  deformazioni  termiche  negli  spazii  curvi.        [T2a^] 

Roma,  Rend."  Ace.  Lincei  (4),  42,  376-384. 

4.  Sur  I'analyse  barycentrique  des  courbes.  [K^2,  0^1] 

Ann.  mat..  Milano  (2),  15,  313-323. 
(Cf.  18891.) 

Chapman,  C.  H.     On  some  applications  of  the  units  of  an  )i-fold  space.  [B12f] 

Amer.  J.  math.,  Baltimore,  Md.,  10,  225-242. 

Chizzoni,  F.     Sulla  corrispondenza  univoca  fra  le  rette  di  uno  spazio  ordinario  ed 
i  punti  di  uno  spazio  lineare  a  quattro  dimensioni.  [Q2ca] 

Catania,  Atti  Ace.  Gioenia  (3),  20, 
(Cf.  Veneroni,  1898.) 

Commines  de  Marsilly,  L.  J.  A  de.     Refutation  de  I'interpretation  de  la  geometrie 
non  euclidienne  essayee  par  M.  Beltrami.  [Ql] 

C.  R.  Assoc.  Fran9.  avanc.  sc,  17,  (Gran,  1888),  121-135. 

Dedekind,  R.     Was  sind  und  was  soUen  die  Zahlen  ?  ,  [Qla] 

Braunschweig :  Vieweg. 
2.  Aufl.,   1893.     1,60  M. 

Trans.  English,  1901  ;  Russian,  by  N.  Parfeatiev.  Kazaii,  Izv.  fiz. 
mat.  Obsc.,  15  (1905).  25-103. 

Del  Pezzo,  P.     Estensione  di  un  teorema  di  Noether,  [M^lbJ 

Palermo,  Rend.  Circ.  mat.,  2,  139-144. 

[Noether's  theorem  is  in  Math.  Ann.,  Leipzig,  9  (1875).  "  To  any  plane 
curve  with  arbitrary  singularities  can  always  be  made  to  correspond 
uniquely  another  possessing  only  double  points."] 

(Cf.  Severi,  1901.) 

Del  Be,  A.     1.  Un  teorema  nella  geometria  di  una  certa  classe  di  corrispondenze. 
Giorn.  mat.,  Napoli,  26,  348-351.  [F'o] 

2.  Sui  sistemi  linear!  n-pli  di  sfere  di  un  n-spazio.  [K*8] 

Palermo,  Rend.  Circ  mat.,  2,  124-127. 

Dickstein,  S.     [Report  on  works  in  the  region  of  polydimensional  geometry.] 
(Polish.)  [V2ba]. 

Prace  mat.  fiz.,  Warszawa,  1,  129-136. 

Dodgson,  C.  L.     A  new  theory  of  parallels.     (Curiosa  Mathematics,  Part  I.) 

London :  Macmillan  &  Co.     pp.  86.     1888.     25.  [Qlaa| 

2nd  ed.,  1889  ;  3rd  ed.,  1890,  pp.  xxxi  +  75. 
{See  Tucker,  1889.) 

Duchemin,  P.     1.  Theorie  des  paralleles  sans  postulatum  et  certitude  de  geometrie. 
Coutances :  Salettes.     12mo.     pp.  78.  [Qlaa] 

2.  Theorie  des  paralleles  et  certitude  de  la    geometrie.  [QlaaJ 

Coutances  :  Salettes.     8vo.     pp.  16. 
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Fitting,  F.     Ueber  eine  Klasse  von  Beruhrungstransformationen.  [P*6e] 

Diss.     Halle,     pp.  37. 

Fraschigni,  E.     La  geometria  immaginaria.  [Qlaa] 

Bologna  :  Zanichelli.     pp.  23.     1,50 1. 

G.  D.  H.     Anmarkninger  rorande  kroppan  af  hogre  dimensioner.  [Q2a] 

Tidss.  Math.,  Kjobenhavn  (5),  6,  187-188. 

Hinton,  C.  H.     A  new  era  of  thought.  [Q2a,  b] 

iiondon  :   Swan  Sonnenschein.     Cr.  8vo.     pp.  xvi  +  230.     4s.  6d. 
Reprinted,  1900. 

Hoppe,  R.     Principien  der  ?i-dimensionalen  Curven-theorie.  [O^'l] 

Arch.  Math.,  Leipzig  (2),  6,  168-185. 

Killing,  W.    Die  Zusammensetzung  der  stetigen  endlichen  Transformationsgruppen. 

[Q2cfl] 
Math.  Ann.,  Leipzig,  31  (1888),  252-290;    33  (1888),  1-48;    36  (1890). 
161-189. 

Kummell,  C.  H.     On  some  fundamental  theorems  of  mensurations  in  one,  two  and 
three  dimensions.  [K*4d] 

Ann.  Math.,  Cambridge,  Mass.,  4,  129-134. 

La  Rive,  L.  de.     Sur  la  composition  des  sentiments  et  la  formation  de  la  notion 
de  I'espace.  [Vld] 

Geneve.     4to.     pp.  99.     5  fr. 

Xie,  S.     Theorie  der  Transformationsgruppen.     Unter  Mitwirkung  von  Dr.   F. 

Engel  bearbeitet.     In  3  Abschnitten.  [Qla-/,  P^6e] 

I.  AUgemeine   Eigenschaften,    pp.    x  +  632    (1888) ;     II.     Theorie   der 

Beriihrungstransformationen,  pp.  viii +555  (1890);    III.  Spezielle 

Untersuchungen,  pp.  xxvii  +  831  (1893). 
Leipzig  :  Teubner.     18  M,  16  M  and  26  M. 
[Band  III  was  awarded  the  first  Lobachevskij  prize.     {See  Report  by 

Klein,  1897^.)     See   esp.    Abt.    V  (Kap.    20-24),   Untersuchungen 

iiber  die  Grundlagen  der  Geometric,  pp.  393-543.] 
Reviews:    Bull.  sci.  math.,  Paris  (2),  18  (1894),  113-129;   Arch.  Math., 

Leipzig,  (2),  13  (1894),  22  ;  Zs.  Math.,  Leipzig,  40,  HL.  Abt.  14-28. 

Xissenco,  A.     [A  work  on  the  "  postulatum  d'Euclide  "  addressed  to  the  French 
Academy.]  [Qlaa] 

Paris,  C.-R.  Ac.  sc,  106,  725. 

Locia,  G.     1.  Die  hauptsachlichsten  Theorien  der  Geometric  in  ihrer  friiheren  und 
heutigen  Entwickelung.  [V2ba,  ff] 

[German  trans,  by  Fritz  Schiitte  of  1887^,  with  a  preface  by  R.  Sturm.] 
Leipzig  :  Teubner.     8vo.     pp.  v  +  132.     3  M. 

VIII.    Nicht-Euklidische  Geometrie  (106-115);    IX.    Geometric  von  n 
Dimensionen  (115-124). 

2.  Sul  concetto  di  volume  in  uno  spazio  lineare  qualunque.  [K^l] 

Giom.  mat.,  Napoli,  26,  96-101. 

3.  Intorno  alle  curve  razionali  d'ordine  ndello  spazio  an-1  dimensioni. 

Palermo,  Rend.  Circ.  mat.,  2,  201-224.  [M54a] 

4,  SuUe  curve  razionali  normali  in  uno  spazio  a  n  dimensioni. 

Giom.  mat.,  Napoli,  26,  334-347.  [Win,  TH] 

Marcolongo,  R.     Sulla  rappresentazione  conforme  della  pseudosfera  e  sue  applica- 
zioni.  [Qle;8] 

Napoli,  Rend.  Ace.  sc.  (2),  2,  111-117. 
Rapporto  per  E.  Fergola  e  G.  Battaglini,  110-111. 

Milhaud,  G.     La  geometrie  non-euclidienne  et  la  theorie  de  la  connaissance. 

Rev.  Phil.,  Paris,  25,  620-632.  [Ql,  Vld] 
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Moore,  E.  H.     Algebraic  surfaces  of  which  any  plane  section  is  unicursal  in  the 
light  of  n-dimensional  geometry.  [M*7c] 

Amer.  J.  math.,  Baltimore,  Md.,  10,  17-28. 

Murer,  V.     1.  Le  serie  algebriche  di  superficie  ad  indice  3.  [Q2ca] 

Giorn.  mat.,  Napoli,  26,  178-180. 

2.  Le  serie  di  superficie  in  relazione  cogli  iperspazi,  e  in  particolare 

quelle  d'indice  3.  [Q2ca] 

Palermo,  Rend.  Circ.  mat.,  2,  82-83. 

NewmaOi  F.  W.     Mathematical  tracts.     Part  I.  (pp.  9-10)  [Qlaa] 

Cambridge  :  Macmillan  and  Bowes.    5s. 

Padova,  E.     1    Sulla  teoria  delle  coordinate  curvilinee.  [0^2] 

Roma,  Rend.  Ace.  Lincei  (4),  -Ij,  369-376. 

2.  Suir  uso  delle  coordinate  curvilinee  in  alcuni  problemi  della  teoria 

matematica  della  elasticita.  [T2a^] 

From  Vol.  Ill  of  "Studi  editi  dalla  Universita  di  Padova  a  commemorare 
I'ottavo  centenario   della   origine    della    Universita    di   Bologna." 
(3  vols.)     Padova:  Tipografia  del  Seminario.     4to. 
(Cf.  Ricci,  1888.) 
Page,  J.  M.     On  the  primitive  groups  of  transformations  in  space  of  four  dimen- 
sions. [J4fa] 
Amer.  J.  math.,  Baltimore,  Ma.,  10,  293-346. 
Also  Diss.     Leipzig,  1888. 
(Cf.  1894.) 
Pieri,  M.     Sopra  un  teorema  di  geometria  a  n  dimensioni.                                 [M'la] 
Giorn.  mat.,  Napoli,  26,  351-354. 

[S^  and  S^  in  R„  (»i  >  p  +  5)  intersect  in  an  S'^-J_^_y  ]. 

Bahnsen,  A.  E.     Sur  quelques  proprietes  des  determinants,  appliquees  k   une 
question  de  geometric  a  n  dimensions.  [K24ea] 

Delft,  Ann.  Ec.  Polyt.,  4,  104-139. 

Bicci,  G.     Delle  derivazioni  covarianti  e  contravarianti  e  del  loro  uso  nella  analisi 
applicata.  [T2ai'^] 

From   Vol.    Ill     of   "  Studi  editi  dalla  Universita  di   Padova  a   com- 
memorare  I'ottavo    centenario    della    origine    della  Universita    di 
Bologna." 
Padova  :   Tipografia  del  Seminario.     4to.     (pp.  23.)     2  1. 
(Cf.  Padova,  1888  and  I8891.) 
Schafstein,  C.     Ausdehnung  eines  die  geradlinigen  Strahlensysteme  betreffenden 
Problems  auf  die  w-dimensionale,  homogene  Raumform.  [N*l] 

Diss.     Bonn :  Georgi.    8vo.     pp.  38.     1,20  M. 

Schlegel,  V.     Ueber  den  sogenannten  vierdimensionalen  Raum.  [Q2a] 

Berlin  :  Diimmler.     0,60  M. 

Schofield,  A.  T.     Another  world  ;  or  the  fourth  dimension.  [Q2a,  b] 

London  :   Swan  Sonnenschein.     8vo.     pp.  92.     2*.  6d. 

Noticed  in  Nature,  London,  38,  363. 

(Cf.  Abbott,  1884.) 
Schor,  F.     Zur  Theorie  der  aus  n  Haupteinheiten  gebildeten  complexen  Zahlen. 

Math.  Ann.,  Leipzig,  33,  49-60.  [B12f,  Q2] 

Segre,  C.     1.  Alcune  considerazioni  elementari  suU'  incidenza  di  rette  e  piani  nelio 
spazio  a  quattro  dimensioni.  [N*2a] 

Palermo,  Rend.  Circ.  mat.,  2,  45-52. 

2.  Un'  osservazione  sui  sistemi  di  rette  degli  spazi  superiori.         [N^l] 

Palermo,  Rend.  Circ.  mat.,  2,  148-149. 

3.  Sulle  curve  normali  di  genere  p  dei  varii  spazii.  [M*2,  4c] 

Milano,  Rend.  1st.  Lomb.  (2),  21,  523-528. 
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Segre,  C.     4.  Sulle  varieta  cubiche  dello  spazio  a  quattro  dimensioni  e  su  certl 
Bistemi  di  rette  e  certe  superficie  dello  spazio  ordinario.  [M*3,  Q4a,  2ca} 

Torino,  Mem.  Ace.  sc.  (2),  39,  3^8. 
(Cf.  SCHOUTE,  1901».) 
Sharp,  W.  J.  C.     [The  following  are  the  abridged  statements  of  Questions  in  Math. 
Quest.  Educ.  Times,  London,  48] : — 

1.  Q.  2109.     (J.  Wolstenholme,  Solution  by  W.  J.  C.  S.)     A, A^ 

are  5  fixed  points  in  S3.      Vj   are  the  volumes  of  the  tetrahedra 

A-J^jA^As, ;  Cj ,  rj the  centres  and  radii  of  the  circum- 
scribed spheres.  P  is  a  variable  point.  Then  21/  (C,A,^  —  r,^)  =  0  and 
V,.  (C,A.*  -  r.^)  =  2V,-.  PA/''.  (Extension  to  S„.  The  result  for  n  =  2  was 
given  in  the  Math.  Tripos,  1886.)     177-178.  [K*l} 

2.   Q.  3228.     (J.  Wolstenholme,  with  generalisations  by  W.  J.  C.  S.) 


Properties  of  a  tetrahedron  with  concurrent  altitudes.  Opposite  edges  are 
at  right  angles  and  the  sums  of  squares  of  opposite  edges  are  equal.  The 
common  perpendiculars  to  opposite  edges  pass  through  the  orthocentre.  The 
tetrahedron  is  self-conjugate  with  regard  to  a  certain  sphere.  A  12-points 
sphere  passes  through  the  mid  points  of  the  edges  and  the  feet  of  the 
common  perpendiculars.  A  second  12-points  sphere  passes  through  the 
centroids  of  the  faces,  the  feet  of  the  perpendiculars  and  points  of  trisection 
of  the  lines  joining  the  vertices  to  the  orthocentre.  Other  properties  of  these 
spheres.     168-173  ;  cf.  London,  Proc.  Math.  Soc,  18,  344,  357,  358.       [K»13 

3.  Q.  4208.    (H.  S.  Monck,  with  generalisation  by  W.  J.  C.  S.)     Three 


lines  AL,  BM,  CN  are  drawn  from  the  vertices  of  a  triangle  ABC  through 
a  point  0  to  the  opposite  sides ;  prove  that  2  A  ABC  :  A  LMN  =  AO.BO.CO  : 
LO.MO.NO.     165  ;  cf.  L.  P.  M.  S.,  18,  339.  [K»l] 

4.  Q.  6386.   (W.  S.  McKay  and  W.  J.  C.  S.)  Generalisation  of  question 


in  34,  41.      Conjugate   points  on  two  hyperspheres  which  cut  orthogonally. 
167.  [K«8] 

6.  Q.  6392.     (E.  B.  Elliott,  with  solution  by  W.  J.  C.  S.)     Relation 

between  volume  coordinates  and  distances  referred  to  a  tetrahedron.     176. 

[KH] 

Q.  7335.     A  tetrahedron  and  its  circumscribed  sphere.     165  ;  cf. 


L.  P.  M.  S.,  18,  346.  [K«l} 

7.  Q.  7488.     (Prof.  Hudson,  with  solution  by  W.  J.  C.  S.)     Relation 

between  the  forces  acting  from  O  to  the  vertices  of  a  simplicissimum  with 
resultant  passing  through  the  in-centre.     164,  166.  [K.^1,  R4e] 

8.  Q.  7533.    (J.  J.  Walker,  with  solution  by  W.  J.  C.  S.)    The  centroid 

of  the  faces  of  a  simplicissimum  is  the  centre  of  the  hypersphere  inscribed  in 
the  s.  whose  vertices  are  at  the  centroids  of  the  faces ;  with  application  to 
Question  7488.     164,  166  ;   cf.  L.  P.  M.  S.,  18,     357.  [K^,  R2f,  4e] 

9.  Q.   7660.      (R.   Knowles,   with   generalisation    by   W.   J.   C.   S.) 


Cf.  Q.  7335.     165  ;   cf.  L.  P.  M.  S.,  18,  346.  [K«l] 

10.  Q.  7954.     Relation   between  radii  of  in-  and  e-scribed  spheres. 

166  ;  cf.  L.  P.  M.  S.,  18,  355.  [K^l] 

11.  Q.  7980.      If  AA',  BB'  etc.  be  concurrent  lines  drawn  from  the 


vertices  of  any  tetrahedron  ABCD  to  meet  the  opposite  faces  in  A',  B', 
etc.,  show  that 

A  A'BC  :  A  A'DB  =  A  B'AC :  A  B'DA, 

A  A'BD  :  A  A'CD  =  A  D'BA  :  A  D'AC,  etc.  [K*l] 

166  ;  London,  Proc.  Math.  Soc,  18,  338. 

12.  Q.  8019.     Locus  cf  centroid  of  n  particles  at  the  vertices  of  a 

simplex  whose  weights  are  connected  by  a  homogeneous  relation.     57-58. 

[K»2.  R2f] 
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Sharp,  W.  J.  C.  13.  Q.  8042.  (J.  J.  Sylvester,  with  solution  by  W.J.  C.S.)  Relation 
between  the  distances  of  five  points  in  S4  from  a  hyperplane.  164 ; 
L.  P.  M.  S.,  18,  352.  [Kn] 

14.  Q.  8078.  (J.  J.  Sylvester,  with  solution  by  W.  J.  C.  S.)  Ex- 
pression in  the  form  of  a  determinant  of  the  relation  between  the  homo- 
geneous coordinates  of  plane.     164-165  ;  L.  P.  M.  S.,  18,  353.  [KH,  2} 

Q.  8216.     (J.  J.  Sylvester,  with  solution  by  W.  J.  C.  S,)     Distance 


between  two  points  in  homogeneous  coordinates.      164  ;  L.  P.  M.  S.,  18,  343. 

[KH,  2} 

16.  Q.  8242.     (J.  J.  Sylvester,  with  solution  by  W.  J.  C.  S.)      Volume 

of   a    simplicissimum    expressed   as   a   determinant.      47,  53,  55  ;    48,  164  ; 
L.  M,  P.  S.,  18,  327.  [KH} 

17.  Q.  8864.      (J.  J.  Sylvester,  with  solution  by  W.  J.  C.  S.)     Exten- 


sion of  a  theorem  of  Bedetti.  The  intersection  of  a  hypersurface  in  S4  with 
its  linear  and  quadratic  polars  with  respect  to  a  given  point  upon  it  is  a 
twisted  curve  in  S3  with  a  sextuple  point  at  the  given  point.     69-70. 

[Mnb] 

18.    Q.  8927.       (S.  Tebay  and  J.  Beyens,  with  generalisation   by 

W.  J.  C.  S.)  Expression  for  volume  of  a  tetrahedron  in  terms  of  the  areas 
of  the  faces.     166  ;   47,  110-111  ;   L.  P.  M.  S.,  18,  331-332.  [K»l]. 

19.  Q.  8976.  Expression  for  the  radius  of  the  circumscribed  hyper- 
sphere  of  a  simplicissimum  in  the  form  of  a  determinant.  165  ;  L.  P.  M.  S., 
18,  327,  329.  [K^l} 

20.  Q.  9004.     Intersection  of  a  hypersurface  in  S,,  by  its  linear  polar 


at  any  point.     69-70.  [M«lc} 

21.  Q.  9093.     (S.Roberts,  with  solution  by  W.J.  C.S.)     The  orthogonal 


sphere  and  the  sphere  through  the  centres  of  four  spheres  whose  centres  lie 
on  the  faces  of  a  tetrahedron  and  which  pass  through  the  vertices  of  the 
corresponding  face.     178-182.  [K28} 

22.  Q.  9098.     For  a  tetrahedron  with  concurrent  altitudes  the  nine- 


point  circles  of  its  faces  are  all  sections  of  the  same  sphere.    Generalisation 
forS„.     165,  168,  173  ;  L.  P.  M.  S.,  18,  357,  358.  [K^l] 

23.  Q.  9170.     (S.  Roberts,  with  solution  by  W.  J.  C.  S.)     If  the  planes. 


of  the  faces  of  a  tetrahedron  are  cut  by  a  sphere,  and  on  the  circular 
intercepts  as  diametral  sections  four  spheres  are  constructed,  the  radical 
centre  of  these  spheres  is  the  isogonal  conjugate,  relative  to  the  tetrahedron, 
of  the  centre  of  the  first-named  sphere.  178-182  ;  L.  P.  M.  S.,  18,  325-359. 
(Solution  also  by  J.  Neuberg  for  S3.)  [K^l} 

Somigliana,  C.     Sopra  la  dilatazione  cubica  di  un  corpo  elastico  isotropo  in  un 
spazio  di  curvatura  costante.  [T2a^*) 

Ann.  mat.,  Milano  (2),  16,  101-105. 

Stahl,  W.     Ueber  die  Fundamentalinvolutionen  auf  rationalen  Curven.  [M^2]. 

J.  Math.,  Berlin,  104,  38-61. 

Tirelli.     Saggio  di  geometria  metrico-projettiva.  [QleaJ 

Salerno :  Migliano. 
(Cf.  1884.) 

1889. 

Ball,  R.  S.     On  the  theory  of  the  content.  [Qlea,  B12c) 

Dublin,  Trans.  R.  Irish  Acad.,  29,  123-182  (Read  Dec.  12th,  1887). 

Bellermann,  G.     Beweis  aus  der  neueren  Raumtheorie  fiir  die  Realitat  von  Zeit 
und  Raum  und  fiir  das  Dasein  Gottes.  [VldJ 

Pr.  Konigstadt.     Realgym.     Berlin  (No.  95).     4to.     pp.  30.     1 M. 
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Beltrami,  E.     Un  precursore  italiano  di  Legendre  e  di  Lobatschewski.     [Saccheri.] 
Roma,  Rend.  Ace.  Lincei  (4),  5„  441-448  [V2b5] 

(See  d'Ovidio,  1889.     Saceheri's  book  was  diseovered  by  P.  Manganotti.) 

Benucci,  D.     La  geometria  traseendentale  e  lo  spazio  metageometrieo.  [Ql] 

Corrigliano  (Calabro).     pp.     84.     1 1. 

Bergson,  H.     Essai  sur  les  donnees  immediates  de  la  conscience.  [Vld] 

Paris:  Alean.     8vo.     (Bibliothequede  philos.  contemp.).     pp.  viii  +  182. 
Review  in  Rev.  phil.,  Paris,  29,  519-338.     See  also  Couturat,  1896. 

Bianchi,  L.     Sui  sistemi  di  equazioni  lineari  ai  differenziali  totali.  [Qley] 

Roma,  Rend.  Ace.  Lincei  (4),  Sj,  312-323. 

Bonnel,  J.  F.     1.  Note  sur  la  definition  des  paralleles.     Surlageometrieimaginaire. 
Lyon,  Mem.  Acad.  Sci.,  bel.-let.,  1889,  pp.  26.  [QlaaJ 

2.  Note  sur  la  ligne  droite  et  le  plan.  [Qla] 

Lyon,  Mem.  Acad.  Sci.  bel.-let.,  30,  147-160. 

Brunn,  H.     Ueber  Curven  ohne  Wendepunkte.  [0^1] 

Miinchen  :  T.  Ackermann.     pp.'vi  +  74,  with  4  pis.     2,80  M. 

Bornside,  W.     On  the  resultant  of  two  finite  displacements  of  a  rigid  body.      [Rlj] 
Mess.  Math.,  Cambridge  (2),  19,  104-108. 
(Cf.  1898«.) 

Calinon,  A.     Les  espaces  geometriques.  [Ql,  Vld] 

Rev.  phil.,  Paris,  27  (1889),  588-595  ;  32  (1891),  368-375. 

Caspary,  F.     Sur  une  methode  generale  de  la  geometrie  qui  forme  le  lien  entre  la 
geometric  synthetique  et  la  geometrie  analytique.  [B12c,  Q2J 

Bull.  sci.  math.,  Paris,  (2),  13,  202-240. 

Castelnuovo,  G.     1.  Una  applicazione   delia   geometria   enumerativa   alle   curve 
algebriche.  [MHa,  2,  N82aJ 

Palermo,  Rend.  Circ.  Mat.,  3,  27-37. 

2.  Su  certi  gruppi  associati  di  punti,  [M^2] 

Palermo,  Rend.  Circ.  mat.,  3,  179-192. 

[Generalisation  of  theorems  of  Clebsch  (Math.  Ann.,  6),  Sturm  (Math. 
Ann.,  1,  22),  Rosanea  (J.  Math.,  88,  90).] 

3.  Numero  degli  spazi  che  segano  piii  rette  in  uno  spazio  ad  n  dimensioni. 

Roma,  Rend.  Ace.  Lincei  (4),  Sj,  71-78.  [N82a] 

4.   Numero  delle  involuzioni  razionali  giacenti  sopra  una  curva  di  dato 

genere.  [M*2] 

Roma,  Rend.  Ace.  Lincei  (4),  5^,  130-133. 

5.  Ricerche  di  geometria  sulle  curve  algebriche.  [M*2] 

Torino,  Atti  Ace.  sc,  24,  346-373. 

Cayley,  A.     1.    The  collected  mathematical  papers  of  Arthur  Cayley.      13  vols, 
and  Index.     Vols.  I-VII  ed.  by  the  author,  the  rest  by  A.  R.  Forsyth. 

Cambridge  :  Univ.  Press.     4to.     Vols.  I-XIII,  25*.  each.     Index  volume, 
75.  6d. 

[Vol.  I  (1889),  Nos.  1-100  (1841-1851) ;  II  (1889),  Nos.  101-158  (1851- 
1859);  III  (1890),  Nos.  159-222  (18,57-1862);  IV  (1891),  Nos.  223- 
299  (1856-1862);  V  (1892),  Nos.  300-383  (1861-1866);  VI  (with 
portrait),  (1893),  Nos.  384-416  (1865-1872);  VII  (with  portrait) 
(1894),  Nos.  417-485  (1866-1872);  VIII  (with  facsimile  and  Bio- 
graphical Notice  by  A.  R.  F.)  (1895),  Nos.  486-555  (1871-1873); 
IX  (1896),  Nos.  556-629  (1874-1877);  X  (1896),  Nos.  630-705 
(1876-1880) ;  XI  (with  portrait)  (1896).  Nos.  706-798  (1878-1883, 
and  14  articles  from  Encycl.  Brit.,  9th  ed.) ;  XII  (1897),  Nos.  799 
887(1883-1889);  XIII  (1897),  Nos.  888-967  (1889^1895);  Suppl. 
vol.  containing  Titles  of  Papers  and  Index  to  the  whole  (1898).] 
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Cayley,  A.     2.  James  Joseph  Sylvester.  [V2bS,  Q2] 

Nature,  London,  39  (1889),  217-219. 
Coll.  Papers,  XIII,  No.  900,  p.  46. 

Ces^ro,  E.     1.  Formole  fondamentali  per  I'analisi  intrinseca  delle  curve. 

Roma,  Rend.  Ace.  Lincei  (4),  5j,  165-170.  [0*1,  R8j] 

(Cf.  Cesaro,  1888*). 

2.  Sulle  variazioni  di  volume  nei  corpi  elastic!.  [T2a^ 

Roma,  Rend.  Ace.  Lincei  (4),  5^,  259-264. 

Cockle,  J.  On  the  confluences  and  bifurcations  of  certain  theories.  [Presidential 
address.]  [Vld] 

London,  Proc.  Math.  Soc,  20,  4-17  (Nov.  8,  1888). 
Nature,  London,  39,  521-523. 

Cole,  F.  N.     On  rotations  in  space  of  four  dimensions.  [K*,  Rli] 

Amer.  J.  Math.,  Baltimore,  Md.,  12,  191-210. 

Commines  de  Marsilly,  A.  de.  Etudes  sur  le  "  postulatum  "  d'Euclide,  et  sur  les 
principes  fondamentaux  de  la  geometrie  elementaire.  [Vld,Ql] 

C.  R.  Assoc.  Fran9.  avanc.  sc.  (Paris),  ISj,  88-100  ;  18j,  230-231. 
[Criticises  four  papers :  HoiJEL,   1870* ;  de  Tilly,  1879,  and  "  Sur  les 
notions     de   force,    d'acceleration     et    d'energie    en    mecanique," 
Bruxelles,  Bull.  Acad.   Roy.  (3),  14,  975-1020,    1887;    Beltrami, 
1868^] 
See  also  1888. 
Deruyts,  F.     Sur  une  propriete  commune  aux  courbes  normales  des  espaces  lineaires. 
Bruxelles,  Bull.  Acad.  Roy.  (3),  17,  545-554.  [M»2] 

C.  Le  Paige,  Rapport,  Ibid.,  496-497. 
Duchemin,  P.     Note  de  I'auteur  a  ajouter  a  la  theorie  des  paralleles.  [Qlaa] 

Avranches  :   Gibert.     pp.  8. 

Engel,  F.     Zur  Invariantentheorie  der  Systeme  von  PfafE'schen  Gleichungen. 

Leipzig,  Ber.  Ges.  Wiss.,  41  (1889),  157-176  ;  42  (1890),  192-207.      [Q2c;8] 
Faerber,  C.     Herleitung  von  Kriterien  fiir  die  Anzahl  reeller  Wurzeln  von  Glei- 
chungen (speciell  der  allgemeinen  viergliedrigen   und   der   Gleichungen   vom 
fiinften  Grade)  aus  der  BeschaiJenheit  ihrer  Discriminanten-mannigfaltigkeit. 
Diss.     Berlin.     8vo.     pp.  62.  [Q2c/8] 

(Cf.  Klein,  1892».) 
Gauss,  C.  F.     Allgemeine  Fliichentheorie  [1828].  [Qlafi] 

Deutsch  herausgegeben  von  A.  Wangerin. 

Leipzig  :    Engelmann.     8vo.     pp.  62.     (Ostwald's  Klassiker  der  exacten 
Wissenschaften  No.  5.)     2.  ed.,  1900.     0,80  M. 

Goursat,  E.  Sur  les  substitutions  orthogonales  et  les  divisions  reguli^res  de 
I'espace.  [K24c,  Qlc  (K14g)] 

Ann.  sci.  £c.  Norm.,  Paris  (3),  6  (1889),  9-102. 
Abstract  in  Paris,  C.-R.  Ac.  sc,  106  (1888),  1786-1788. 

Gravelius,  H.  Theoretische  Mechanik  starrer  Systeme.  Auf  Grund  der  Arbeiten 
und  mit  einera  Vorworte  von  Sir  Robert  S.  Ball.  [R8k] 

Berlin  :   Reimer.     8vo.     pp.  viii  +  619,  with  2  pi.  (Part  V,  pp.  551-615, 
Mechanik  im  nichteuklidischen  Raume.) 

Gros-D^sormeanx.     Geometrie,  2  M.  [Qlaa] 

Paris:   Chaix.     3,75  fr. 

Klein,  F.  1.  Nicht-Euklidische  Geometrie.  Vorlesungen.  Ausgearbeitet  von 
Fr.  Schilling.  I.  Wintersem ester,  1889-90.  pp.  365.  II.  Sommersemester, 
1890.     pp.  238.  [Ql] 

Gottingen  (Lithogr.).     14  M.     2nd  impression,  1893. 

2.  Considerazioni  comparative  intorno  a  ricerche  geometriche  recenti. 

Ann.  mat.,  Milano  (2),  17,  307-343.  [Qlay,  ea,  5,  2,  ca,  J4f] 

[Trans,  of  1872^  by  G.  Fano,  at  the  request  of  Segre.] 
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Eoncz,  J.     A  maros-vasarhelyi  evang.  ref.  Colleeium  tortenete.     [History  of  the 
Reformed  Evangelical  College  at  Maros-Vasarhely.]  [V2b5] 

Maros-Vasarhely.     pp.  271-338. 

Landsberg,    0.     Untersuchungen   iiber   die   Gruppen    einer   linearen   fiinSachen 
Mannigfaltigkeit.  [NH,  N«2a] 

Diss.     Breslau.     pp.  81. 

La  Rive,  L.  de.     Sur  la  genese  de  la  notion  d'espace.  [Vld] 

Rev.  phil.,  Paris,  27,  452-462. 

Lechalas,  G.     La  geometrie  generale.  [Ql,  2a,  Vld] 

Crit.  philos.,  Sj,  No.  9,  pp.  217-231. 
Rev.  by  D.  V.  in  Ann.  phil.  Chret.,  21  (1889),  202-207. 

Lie,  S.     1.  Die  infinitesimalen  Beriihrungstransfonnationen  der  Mechanik. 

Leipzig,  Ber.  Ges.  Wiss.,  41,  145-156.  [P*6e] 

2.  Ueber  irreducible  Beriihrungstransformationsgruppen.  [P^6e] 

Leipzig,  Ber.  Ges.  Wiss.,  41,  320-327. 

Loria,  G.     1.  [Past  and  present-day  development  of  the  principal  theories  of 

geometry.]  [V2ba,  /3] 

[Polish  trans,  of  1887*,  by  S.  Dickstein,  with  later  additions  of  the  author 

and  the  translator.] 
8vo.     pp.  112. 

2.  L'opera  scientifica  di  Ettore  Caporali.  [V2bi8J 

Giorn.  mat.,  Napoli,  27,  1-32. 

3.  Di  due  rappresentazioni  univoche  dello  spazio  rigato  su  una  forma 

linear e  di  quarta  spezie.  [Q2ca] 

Giorn.  mat.,  Napoli,  27,  224-226. 

Mansion,  P.     Sur  la  geometrie  non-euclidienne.  [Q13 

Bruxelles,  Ann.  Soc.  scient.,  13a,  57-61. 

[Remarks  of  Reid  and  Ampere  on  Euclid's  postulate;  by  Fourier  on  Def. 
of  str.  line  and  plane;  Tilly  and  Schering.] 

MlodzSjevski],  B.  K.     [On  multiply  extended  manifolds.]     (Russian.)      [0*2,  Vld] 
(?)  Moskva,  Izv.  Obsc.  liub.  jest.,  B,  8,  1-155. 

(Cf.  RiEMANN,  1866.) 

Ovidio,  E.  d'.    Cenno  sulla  nota  del  prof.  E.  Beltrami :  "  Un  precursore [1889]." 

Torino,  Atti  Ace.  sc,  24,  512-513.  [V2b5] 

Padova,  E.     1.  SuUe  defonnazioni  infinitesime.  [0*2] 

Roma,  Rend.  Ace.  Lincei  (4),  Sj,  174-178. 

2.  La  teoria  di  Maxwell  negli  spazi  curvi.  [T2ai*] 

Roma,  Rend.  Ace.  Lincei  (4),  Sj,  875-880. 

Peano,  G.     I  principii  di  geometria  logicamente  esposti.  [Ql^'} 

Torino :   Bocca.     pp.  40.     2,50  1. 
(Cf.  Vailati,  1892.) 

Predella,  P.     Le  omografie  in  uno  spazio  ad  un  numero  qualunque  di  dimensioni. 

Ann,  mat.,  Milano  (2),  17,  113-159.  [P*lc] 

Beina,  V.     Sugli  oricicli  delle  superficie  pseudosferiche.  [Qle7] 

Roma,  Rend.  Ace.  Lincei  (4),  S^,  448-456. 

Benouvier,  C.     La  philosophic  de  la  regie  et  du  compas,  ou  des  jugements  synthe- 
tiques  a  priori  dans  la  geometrie  elementaire.  [Vld] 

Crit.  philos.,  5^,  337-348. 
(See  Lechalas,  1890^.) 

Bicci,  G.     Di  un  punto  della  teoria  delle  forme  differenziali  quadratiche  ternarie. 

Roma,  Rend.  Ace.  Lincei  (4),  5i,  643-651.  [C4d,  0*2] 

(Cf.  Ricci,  1884.) 
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Sbrana.     H  teorema  di  Pitagora  ed  il  postulate  delle  parallele.  [Qlaa] 

Period,  mat.,  Livorno,  4,  104-107. 
[Solution  and  developments  of  a  theorem  set  by  Besso,  Period,  mat.,  3.] 

Schubert,  H.     Ueber  Raume  zweiten  Grades.  [N*2a] 

Hamburg,  Mitt.  Math.  Ges.,  1,  290-310. 

Somigliana,  C.     SuUe  equazioni  della  elasticita.  [T2aC'-J 

Ann.  mat.,  Milano  (2),  17,  37-64.     (Last  section.) 
Staudt,  G.  K.  C.  von.     Geometria  di  posizione  di  Giorgio  Carlo  Cristiano  v.  Staudt. 
Traduzione  dal  tedesco  a  cura  del  Dott.  M.  Pieri,  Professore  all'  Accademia 
militare,  precedenta  da  uno  studio  del  Prof.  C.  Segre  sulla  vita  e  le  opere 
del  V.  Staudt.  [Qla] 

Torino  :    Bocca.     pp.  xxviii  +  233. 
[Trans,  of  1847.] 

Stieltjes,  T.  J.     Sur  le  developpement  de  I'expression 

1/?*—  2  Rr  [cos  u  cos  u'  cos  [x  —  x')  +  sin  u  sin  u'  cos  {y  —  y')\  +  r^}"^. 

J.  math.,  Paris  (4),  5,  55-65.  [Q2c/8,  R5ca 

Study,  E.     1.  Methoden  zur  Theorie  der  ternaren  Form  en.  [Q2cj3] 

Leipzig :   Teubner.     8vo.     pp.  xii  +210.     6  M. 

2.  Complexe  Zahlen  und  Transformationsgruppen.  [B12f,  Q2cj8J 

Leipzig,  Ber.  Ges.  Wiss.,  41,  177-228. 

Suini,  A.     Sulla  teoria  delle  parallele.  [Qlaa] 

Period,  mat.,  Livorno,  4,  134-139. 

Tucker,  R.     Mr.  Dodgson  [1888]  on  parallels.  [Qlaa 

Nature,  London,  39,  175. 

Vivanti,  G.     Fondamenti  della  teoria  dei  tipi  ordinati.  [J5b] 

Ann.  mat.,  Milano  (2),  17,  1-36. 

Volterra,  V.     1.  Delle  variabili  complesse  negli  iperspazi.  [Q2c/3] 

•  Roma,  Rend.  Ace.  Lincei  (4),  5i  (1889),  158-165,  291-299 ;  6,  (1890), 
241-252. 
[Ext.  to  n  dimensions  of  "  Sopra  le  funzioni  dipendenti  da  linee,''  Roma, 
Rend.  Ace.  Lincei  (4),  82,  225-230,  274-281.  "  Sopra  una  estensione 
della  teoria  di  Riemann  sulle  funzioni  di  variabili  complesse,"  Boma, 
Rend.  Ace.  Lincei  (4),  3,,  281-287  ;  4„  107-115, 196-202  (1887-1888)J 

2.  Sulle  funzioni  coniugate.  [Q2c)3 

Roma,  Rend.  Ace.  Lincei  (4),  5,,  599-611. 

3.  Sulle  funzioni  di  iperspazii  e  sui  loro  parametri  dififerenziali.     [Q2c/3] 

Roma,  Rend.  Ace.  Lincei  (4),  5i,  630-640. 

4.  Sulla  integrazione  di  un  sistema  di  equazioni  differenziali  a  derivate 

parziali  che  si  presenta  nella  teoria  delle  funzioni  coniugate.  [Q2c/3J 

Palermo,  Rend.  Circ.  mat.,  3,  260-272. 

5.  Sur  une  generalisation  de  la  theorie  des  fonctions  d'une  variable 

imaginaire.  [Q2cj8] 

Acta  Math.,  Stockholm,  12,  233-286. 
See  the  continuation  which  relates  to  n  dimensions. 

Werner,  H.  Bestimmung  der  grossten  Untergruppen  derjenigen  projectiven 
Gruppe,  welche  eine  Gleichung  zweiten  Grades  in  n  Vcranderlichen  invariant 
lasst.  [J4f] 

Math.  Ann.,  Leipzig,  35,  131-161. 
Also  as  Diss.     Leipzig.     1,20  M. 

1890. 
Andrade,  J.     Les  bases  experimentales  de  la  geometrie  euclidienne.  [Ql» 

Rev.  phi!.,  Paris,  30  (1890),  406-411    ;  31  (1891),  430-432. 
(Cf.  Lechalas,  1890*.) 
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Badoureau,  A.     L'espace  geometrique  et  les   espaces  algebriques.     [Allocution 
prononcee  a  I'Academie  d'Amiens  le  23  Octobre,  1890.]  [Q2a] 

Rev.  scient.,  Paris,  46,  586-590. 
[Undertaken  at  request  of  Jules  Verne.] 

Bertini,  E.     Intorno  ad  alcuni  teoremi  della  geometria  sopra  una  curva  algebrica. 
Torino,  Atti  Ace.  sc,  26,  118-130.  [M«2] 

Bordiga,  G.  A.     Di  una  certa  congruenza  del  terzo  ordine  e  della  sesta  classe  dello 
spazio  ordinario.  [N*l] 

Roma,  Rend.  Ace.  Lincei  (4),  6],  8-13. 

Brod6n,  T.     Om  geometriens  principer.  [Qla] 

Pedag.  Tidskr.,  Stockholm,  1890,  pp.  36. 

Broglie,  L'abbe  de.     La  geometric  non  euclidienne.  [Ql] 

Ann.  Phil.  Chret.,  Paris,  22,  1-25,  340-369. 
(Reply  by  Lechalas,  1890*.) 

Burali-Forti,  C.     Sopra  il  sistema  di  quadriche  che  hanno  I'n-pla  polare  comune. 

Palermo,  Rend.  Circ.  mat.,  4,  118-125.  [L33,N82a] 

Bnsche,  E.     Grundziige  einer  rechnenden  Geometric  der  Lage.  [Q2ca] 

Pr.    Hansa-Schule   Bergedorf   b.    Hamburg,     pp.    15.     (1890)  ;     pp.    19 
(1891). 

Calinon,  A.     fitude  de  cinematique  a  deux  et  a  trois  dimensions.  [Q2a] 

Paris,     pp.  129.     5  fr. 
Nancy,  Bull.  Soc.  sci.,  10,  pp.  135. 

Castelnuovo,  G.     Sulle  superficie  algebriche  le  cui  sezioni  sono  curve  di  genere  3. 

Torino,  Atti  Ace.  sc,  25,  695-715.  [M«7c] 

Oayley,  A.     1.  Sur  les  surfaces  minima.  [Ql  (06h),  ea] 

Paris,  C.-R.  Ac.  sc,  111,  453-954. 
Coll.  Papers,  XIII,  No.  899,  41-42. 

2.  Non-Euclidian  Geometry.  [Ql  (K),  ea] 

Cambridge,  Trans.  Phil.  Soc,"  15  (1894),  37-61. 

Cambridge,  Proc  Phil.  Soc,  7,  35  (Abstract);  Read  Jan.  27,  1890. 

Coll.  Papers,  XIII,  No.  951,  pp.  480-504. 

Cranz,  C.     Gemeinverstiindliches  iiber  die  sogenannte  vierte  Dimension.        [Q2a] 
(Virchow  und  Holtzendorff  Vortrage.)      Hamburg,     pp.70.     0,80  M. 

Del  Be,  A.     1.  Escursioni  matematiche  diverse.     (IV.)  [P'4] 

Giorn.  mat.,  Napoli,  28,  257-282. 

2.  Sui  gruppi  completi  di  tre  trasformazioni  lineari  involutorie  negli 

spazi  ad  n  dimensioni.  [P*lc] 

Roma,  Rend.  Ace  Lincei  (4),  6i,  57-65. 

Duclout,  J.     Los  fondamentos  de  la  geometria  y  el  conocimiento  del  espacio.     [Ql  j 
Buenos  Ayres,  An.  Soc.  Cient.  Argentina,  30  (1890),  308-318  ;  31   (1891), 

5-16,  111-122,  161-173,  213-220,  257-270;   32  (1891),  72-79,  132- 

146. 
[Lecture  on  Euclidean  and  non-Euclidean  geometry,  &c.,  delivered  before 

the  Scientific  Society  of  Argentina.] 

Dyck,  W.     Beitrage  zur  Analysis  Situs.  [Q3c] 

Math.  Ann.,  Leipzig  [32  (1888),  457-513]  ;  37  (1890),  273-316. 
[Leipzig,  Ber.  Ges.  Wiss.,  37  (1885),  314-325;    38  (1886),  53-69;    39 
(1887),  40-52.] 

Eberhard,  V.     Ein  Satz  aus  der  Topologie.  [K^4g] 

Math.  Ann.,  Leipzig,  36,  121-133. 

Enriques,  F.     Alcune  proprieta  dei  fasci  di  omografie  negli  spazi  lineari  ad  n 
dimensioni.  [P*lc] 

Roma,  Rend.  Ace  Lincei  (4),  62,  63-70. 
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Fabri,  C.     Sopra  alcune  proprieta  generali  delle  funzioni  che  dipendono  da  altre 
funzioni  e  da  linee.  [Q2c)8 

Torino,  Atti  Ace.  sc,  25,  654-674. 
(Cf.  1893.) 

Fink,  K.     Kurzer  Abriss  einer  Geschichte  der  Elementar-mathematik  mit  Hin- 
weisen  auf  die  sieh  auschliessenden  hoheren  Gebiete.  [V2b;3] 

Tiibingen  :   H.  Laupp.     pp.  x  +  269.     8vo.     4  M. 
A  brief  history  of  mathematics.     Authorised  English  translation  by  Wooster 
Woodruff  Beman  and  David  Eugene  Smith. 

Chicago  :    Open  Court  Publ.  Co.     Svo.     (pp.  270-275),  1900.     1,60  dol. 
(55.  6d.) 

Haft,  F.     La  cuarta  dimension,  su  historia  y  su  mas  moderna  fundacion.         [Q2a] 
Buenos  Ayres,  An.  Soc.  Cient.  Argentina,  30,  337-350. 

Halsted,  G.  B.     Our  belief  in  axioms  and  the  new  spaces.  [Ql] 

Scientiae  Baccalaureus,  1,  11-19. 

Hejrmans,  G.     Die  Gesetze  und  Elemente  des  wissensohaftlichen  Denkens.     I. 

Leiden  :  S.  C.  van  Doesburgh.  [Vld] 

Leipzig  :    0.  Harrassowitz.     Svo.     pp.  270. 

Hirst,  T.  A.     On  the  correlation  of  two  spaces,  each  of  three  dimensions.       [P*2] 
London,  Proc.  Math.  Soc,  21,  92-118. 
[On  correlation  in  space.     Ibid.,  6,  7-9  (1874).] 

Hoppe,  R.     1.  Ueber  Congruenz  und  Symmetric  der  Gebilde  von  beliebig  vielen 
Dimensionen.  [K*] 

Arch.  Math.,  Leipzig  (2),  9,  108-1  Itt 

2.  Erweiterung  der  Satze  iiber  das  Tetraeder,  dessen  Hohen  sich  in 

einem  Punkte  schneiden,  auf  mehr  Dimensionen.  [K'l] 

Arch.  Math.,  Leipzig  (2),  9,  327-332. 

Kempe,  A.  B.     On  the  relation  between  the  logical  theory  of  classes  and  the  geo- 
metrical theory  of  points.  [Q2c5] 
London,  Proc.  Math.  Soc,  21,  147-182. 
(Cf.  RoYCE,  1905.) 

Killing,  W.      Bestimmung    der    grossten     Untergruppon    von    endlichen    Trans- 
formationsgruppen.  [Q2c^3 

Math.  Ann.,  Leipzig,  36,  239-254. 

Klein,  F.     1.  Zur  nichteuklidischen  Geometric.  [Qla,  c  (KlSa,  L*2),  ea,Vld] 

Math.  Ann.,  Leipzig.  37,  544-572. 

(Cf.  1871.) 

2.  Vorlesungen  iiber  die  Theorie  der  elliptischen  Modulfunktionen. 

[Ql,  (K9b),  2c/8,  M«4b] 
Ausgearbeitet  und  vervollstiindigt  von  Dr.  Robert  Fricke. 

I  Band.   Grundlegung  der  Theorie  (Abschn.  1-3),  pp.  xx  +  764  (1890). 

24  M. 

II  Band.     Fortbildung   und   Anwendung   der   Theorie   (Abschn.   4-6), 

pp.  XV  +  712  (1892).     24  M. 
Leipzig :   Teubner.     8vo. 

Abschn.  I,  Chap.  III.     II,  Chap.  VI.     [QL]     V,  Chap.  I.     [MS4b.] 
Reviews:  New  York,  Bull.  N.Y.  Math.  Soc,  1  (1891-2),  105-120;  Bull. 

sci.  math.,  Paris  (2),  16  (1892),  315-337. 

3.  Zur  Theorie  der  Abel'schen  Functionen.  [M*2] 

Math.  Ann.,  Leipzig,  36,  1-83. 

(Cf.   White,   1891.      -See  London,  Proc  Math.  Soc,  20;    Gott.   Nachr., 
1889;    Paris,  C.-R.  Acad,  sc,  108.) 

4.  Zur  Theorie  der  Lame'schen  Functionen.  [R5ca] 

Gottingen,  Nachr.  Ges.  Wiss.,  1890,  85-95. 
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Kofler,  J.     Die  Axiome  der  Geometrie  und  die  Lehre  vom  Raume.  [Vld] 

Pr.  Brixen.     pp.  15.     1,20  M. 
Lechalas,  G.     1.  La  geometrie  generale  et  les  jugements  synthetiques  a  priori. 

Rev.  phil.,  Paris,  30,  157-169.  [Vld] 

(/See  RENOtrviER,  1889.) 

Review  by  D.  V.  in  Ann.  phil.,  Chret.,  22  (1890),  577-579. 

2.  Les  bases  experimentales  de  la  geometrie.  [Qla] 

Rev.  phil.,  Paris,  30,  639-641. 

(Cf.  Andrade,  1890.) 
3.  La  geometrie  generale  et  I'intuition.  [Ql] 

Ann.  Phil.  Chret.,  Paris,  23,  57-74. 

[Preceded  by  an  introductory  letter  to  the  editor  from  I'Abbe  de  Broglie 
to  whose  previous  articles  this  is  a  reply.] 

Continued  189 1^. 

Lie,  S.     1.  Ueber  die  Grundlagen  der  Geometrie.  [Qlay] 

Leipzig,  Ber.  Ges.  Wiss.,  42,  284-321,  355-418. 

(Cf.  Lie,  1886,  1892^,  and  1888.) 

2.  Neuer   Beweis  des  zweiten  Fundamentalsatzes  in  der  Theorie  der 

Transformationsgruppen.  [Q2c^] 

Leizpig,  Ber.  Ges.  Wiss.,  4.2,  453-477. 
Mansion,  P.     1.  Analyse  des  iecherches  du  P.  Saccheri,  S.J.,  sur  le  postulatum 
d'Euclide.  [V2bjS,  5] 

Bruxelles,  Ann.  Soc.  scient.,  14  A,  43-45,  59  ;  B,  46-59. 

-See  1891^ 
2.  Sur  les  postulats  et  les  axiomes  d'Euclide.  [V2b8] 

Bruxelles,  Ann.  Soc.  scient.,  14  B,  35-45. 

See  18911. 
Hagy,  A.     1.  Fondamenti  del  calcolo  logico.  [Q2c5] 

Giorn.  mat.,  Napoli,  28,  1-35. 
2.  Sulla  rappresentazione  grafica  delle  quantita  logiche.  [Q2c5] 

Roma,  Rend.  Ace.  Lincei  (4),  62,  50-55,  373-378. 
3.  Sulla  recente  questione  intorno  alle  dimensioni  dello  spazio.      [Vld] 

Riv.  Ital.  Filos.,  Roma,  5, 1,  120-151. 

Noticed  in  Rev.  phil.,  Paris,  31  (1891),  219. 

Hicoli,  F.     Interpretazione  geometrica  del  campo  delle  soluzioni  di  una  equazione 
lineare  a  quattro  variabili,  [Q2c3] 

Modena,  Mem.  Ace.  (2),  7,  205-225. 

Padova,  E.     Sopra  un  teorema  di  geometria  differenziale.  [Qlea] 

Milano,  Rend.  1st.  Lomb.,  23,  840-844. 

(Cf.  Beltrami,  1865.) 
Pannelli,  M.     Sulla  piii  semplice  trasformazione  birazionale  dello  spazio  ordinario 
rigato  in  uno  spazio  lineare  a  quattro  dimensioni.  [Q2ca] 

Roma,  Rend.  Ace.  Lincei  (4),  61,  479-487. 
Ficard,   E.     Revue  annuelle  d'analyse.     [Ille  Partie.    Recentes  recherches  sur 
I'element  lineaire.]  [V2bj3,  Qla/3] 

Rev.  gen.  sci.,  Paris,  1,  No.  22. 

Palermo,  Rend.  Circ.  mat.,  5,  80-90  (esp.  pp.  86-89). 

Pieri,  M.     1.  Sulla  corrispondenza  algebrica  fra  due  spazi  rigati.  [N'2a] 

Torino,  Atti  Ace.  sc,  25,  365-371. 
2.  Sulla  geometria  projettiva  delle  forme  di  4-^  spezie.  [Q2co] 

Giorn.  mat.,  Napoli,  28,  209-218. 
Pirondini,  G.     Sulle  linee  a  tripla  curvatura  nello  spazio  euclideo  a  quattro  dimen- 
sioni. [OU,  2] 

Giorn.  mat.,  Napoli,  28,  219-239. 
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R4thy,  M.     1.  Endlich-gleiche  Flachen.  [Qla] 

Math.  natw.  Ber.  Ungarn.,  Budapest,  8,  170-198. 
Math.  Ann.,  Leipzig,  38,  405-428  (1891). 

2.  Vegszeriien  egyenlo  teriiletek.  [Qla] 

Math.  Termt.  Ert.,  Budapest,  8,  176-202. 

Sachs,  J.     Der  Winkel  und  die  parallelen  Linien.  [Qlaa] 

Stuttgart:  Mnier,     2,20  M. 

Sohoenflies,  A.  Ueber  eine  specielle  Klasse  von  Configurationen  auf  den  ellip- 
tischen  Normalcurven  n""'  Ordnung.  [M''2J 

Math.  Ann.,  Leipzig,  35,  527-540. 

Schotten,  H.     Inhalt  und  Methode  des  planimetrischen  Unterrichts.     Eine  ver- 

gleichende  Planimetrie.  [Qla] 

I.    Bd.,  1890  (pp.  iv  4-  370),  6M  ;   II.    Bd.  (1893,  pp.  iv  +  410),  8M.  ; 

III.    Bd.     (In  Vorbereitung). 
Leipzig :  Teubner.     8vo. 

Reviews:  New  York,  N.  Y.,  Bull.  N.  Y.  Math.  See.,  1  (1891-2),  6-12  ; 
Archiv.  Math.,  Leipzig,  (2)  13  (1893),  LitBer.  4-6. 

Schubert,  H.     Kegelschnitt-Anzahlen  als  Funktionen  der  Raum dimension  n. 

Hamburs,',  Mitt.  Math.  Ges.,  2,  172-184.  [N»2a] 

Schiller,  W.  F.     Uber  das  Axiom  (den  Satz)  von  der  Winkelsumme  im  Dreieck. 

Pr.  Realsch.  Ansback.     Leipzig :    Fock.     pp.  51.     1,50  M.  [QlaaJ 

Schumacher,  R.     Klassiiication  der  algebraischen  Strahlensysteme.  [Q2ca] 

Math.  Ann.,  Leipzig,  37,  100-140. 
(Cf.  Fano,  1901  ;   BoRDiGA,  1898.) 

Schwarz,  A.  Zur  Theorie  der  reellen  linearen  Transformationen  und  der  Lobat- 
schewski'schen  Geometric.  [Ql] 

Wien,  SitzBer.  Ak.  Wiss.,  99,  153-190. 
(Cf.  BiANCHi,  1891,  1892.) 

Segre,  C.     Un  nuovo  campo  di  ricerche  geometriche.     Saggio.  [P^lf] 

Torino,  Atti  Ace.  so.,  25,  276-301,  430-457  ;  26,  35-71,  592-612. 

Sharp,  W.  J.  C.  Q.  9776.  (S.  Sircom  with  solution  by  W.  J.  C.  S.)  Relation 
between  the  perpendiculars  from  the  vertices  of  a  triangle  upon  a  tangent  to 
the  circumcircle  ;   with  extension  to  S„.  [K^l] 

Math.  Quest.  Educ.  Times,  London,  53,  55-56. 

Simon,  M.     1.  Die  Elemente  der  Geometric  mit  Riicksicht  auf  die  absolute  Geo- 
metric. [Ql] 
Strassburg  :   Verlagsanstalt  vorm.  R.  Schultz  u.  Co.      8vo.     pp.  iv  +  74. 
2M. 
Rev.  by  Reye,  Zs.  Math.,  Leipzig,  36,  Hist.  Lit.  Abt.  (1891),  152-154. 

2.  Elemcntar-geometrische   Ableitung    der  Parallelenconstruction    in 

der  absolutcn  Geometric.  [Qlb  (Kl)] 

J.  Math.,  Berlin,  107,  84-86. 

[Points  out  a  fallacy  in  Frischauf's  construction.    Absolute  Geometric, 
§67.] 

Stalil,  W.     Ueber  projective  involutorischc  Gebilde.  [K*3] 

J.  Math.,  Berlin,  107,  179-188. 

Tonelli,  A.     Sulla  connessione  degli  spazi.  [Q3b] 

Roma,  Rend.  Ace.  Lincci  (4),  6i,  139-142. 

Varisco,  D.     Complementi  di  pangeomotria.  [Ql] 

Giorn.  mat.,  Napoli,  28,  181-192. 
{See  ViVANTi,  1890.) 

Veronese,  G.     II  continue  rcttilineo  e  I'assioma  V  d'Archimede.  [Qla] 

Roma,  Mem.  Ace.  Lincci  (4),  6,  603-624. 
(Cf.  Stolz,  1891.) 
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Vivanti,  G.     Osservazioni  suUa  Nota  del  Dott.  D.  Varlsco  [18901.  [Ql] 

Giorn.  mat.,  Napoli,  28,  240. 

Volterra,   V.     1.  Sulle  equazioni   differenziali   che   provengono   da   question!  di 
calcolo  delle  variazioni.  [C2h] 

Roma,  Rend.  Ace.  Lincei  (4),  6i,  43-54. 

2.  Sopra  una  estensione  della  teoria  Jacobi-Hamilton  del  calcolo  delle 

variazioni.  [C2h] 

Roma,  Rend.  Ace.  Lincei  (4),  6i,  127-138. 

Wirtinger,  W.     Ueber  eine  Verallgemeinerung  der  Kummer'schen  Flache  und  ihre 
Beziehungen  zu  den  Thetafunctionen  zweier  Variabeln.  [M*o,  Q2c;33 

MonHfte.  Math.  Phys.,  Wien,  1,  113-128. 

(Cf.    KuMMER,    Berlin,   MonBer.    Ak.    Wiss ,   1864,   246-260,    495-499; 
Berlin,  Abh.  Ak.  Wiss.,  1886,  pp.  120.) 

1891. 

Amodeo,  F.  1.  Quali  possono  essere  i  postulati  fondamentali  della  geometria 
projettiva  di  uno  S,-.  [Qla] 

Torino,  Atti  Ace.  sc,  26,  741-770. 
(-See  18961  and  cf.  Fano,  1892.) 

2.  Le  corrispondenze  univoche  sulle  curve  ellittiche  di  ordine  n  normali 

di  uno  S„_,.  [M*2,  4b] 

Corrispondenze    univoche    singolari    delle    curve    ellittiche   armoniche    ed 

equianarmoniche. 

Ann.  mat.,  Milano  (2),  19.  1-27,  145-157. 

Aschieri,  F.     1.  Sulle  omografie  binarie  e  ternarie.  [P*lc] 

Milano,  Rend.  1st.  Lomb.  (2),  24,  278-292. 

2.    Sulle  omografie  binarie  e  i  loro  prodotti.  [P*lc  [ 

Milano,  Rend.  1st.  Lomb.  (2),  24,  964-975. 

Ball,  W.  W.  R.     A  hypothesis  relating  to  the  nature  of  the  ether  and  gravity. 

Mess.  Math.,  Cambridge,  21,  20-24.  [Q2c7] 

Bianohi,  L.     1.  Geometrische  Darstellung  der  Gruppen  linearer  Substitutionen 

mit  ganzen  complexen  Coefficienten  nebst  Anwendungen  auf  dieZahlentheorie. 

Math.  Ann.,  Leipzig,  38,  313-333.  [Ql  (K9b)] 

2.  Sui  gruppidisostituzionilineari  e  sulle  forme  quadratichedi  Dirichlet 

e  di  Hermite.  [Ql  (K9b)] 

Roma,  Rend.  Ace.  Lincei  (4),  1^,  3-11. 
(See  1892  and  cf.  Schwarz,  1890.) 

Bolyai,  J.  The  Science  Absolute  of  Space,  independent  of  the  Truth  or  Falsity 
of  Euclid's  Axiom  XI  (which  can  never  be  decided  a  priori),  by  John  Bolyai. 
Translated  from  the  Latin  [1832]  by  G.  B.  Halsted.  [With  Introduction, 
pp.  iii-xxx.]  [Qlb,  V2b5] 

Austin  :    Texas.     Neomonic  Series,  III,  pp.  xxx  +  71. 

2nd  ed.,  1892  ;  3rd  ed.,  1894  ;  4th  ed.,  1896. 

Scientiae  Baccalaureus,  1,  No.  4,  June,   1891,  pp.  203-254. 

Tokyd  Sil.  Buts.  Kw.  K.,  5  (1892-4),  94-135. 

Reviews :  by  C.  S.  Peirce  in  Nation,  New  York,  N.  Y.,  March  17,  1892, 
p.  212  ;  Mathesis,  Gand  (2),  6,  47. 

Bonnel,  J.  F.     Essai  de  geometric  rationnelle.  [Vld] 

8vo.     Paris :   Gauthior-Villars.     1,25  fr. 
Annales  de  la  Societe  nationale  d'education,  37. 
Also  in  the  author's  fiiements  de  Gcometrie,  4th  ed.,  1891. 
[Contains  a  demonstration  of  "  all  the  postulates."] 

CalinoD^  A.     Introduction  a  la  geometric  des  espaces  a  trois  dimensions.  [Ql] 

Paris  :  Gauthier-Villars.     pp.  25.     2  fr. 
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Castelnuovo,  G.     Ricerche  di  geometria  della  retta  nello  spazio  a  quattro  dimensioni. 
Venezia,  Atti  Ist.  Ven.  (7),  2,  855-901.  [N«l] 

(Cf.  SCHOUTE,  190P.) 

Cranz,  C.     Die  vierte  Dimension  in  der  Astronomic.  [Q2a,  la)3] 

Himmel  und  Erde,  Berlin,  4,  65-73. 

Deruyts,  F.     Memoire  sur  la  theorie  de  I'involution  et  de  I'homographie  unicursale 
Bruxelles :  F.  Hayez.     8vo.     pp.  208.  [M«2] 

Deruyts,  J.     Essai  d'une  theorie  generale  des  formes  algebriques.  [Q2c;8j 

Bruxelles  :    Hayez.     Paris  :    Hermann.     8vo.     pp.  vi  +  157.     7  fr. 
Liege,  Mem.  Soc.  Roy.  Sci.  (2),  17  (1892),  pp.  166. 

Dixon,  E.  T.     The  foundations  of  geometry.  [Qla,  a,  &,  e7,2a,  b,  K^,  Vld] 

Cambridge:   Deighton,  Bell  &  Co.     8vo.     pp.  vii +143.     65. 
Reviews :     Nature,   London,    43,   654  ;    Monist,    Chicago,   3,    127-135, 

2,  126. 
(Cf.  Vaes,  1900.) 

Giudice,  F.     Sulla  corrispondenza  fra  due  iperspazii.  [P*5] 

Giorn.  mat.,  Napoli,  29,  163-171. 
(Cf.  Cantor,  1877,  1879^ ;  Milesi,  1892.) 

Halsted,  G.  B.  1.  Light  from  Non-Euclidean  spaces  on  the  teaching  of  elementary 
geometry.  [Ql] 

Scientiae  Baccalaureus,  1,  255-260. 

2.  The  higher  mathematics  in  modern  education.  [Vld] 

Learner  and  teacher,  1,  51-73. 

3.    On  the  teaching  of  the  history  of  mathematics.  [V2b] 

Bibl.  math.,  1891,  53. 

Hyslop,  J.  H.     Helmholtz's  theory  of  space-perception.  [Vld] 

Mind,  London,  16,  54-79. 

Iselin,  J.  J.  Die  GruncUagen  der  Geometrie  ohne  specielle  GrundbegrifEe  und 
Grundsatze  mit  Einschluss  einer  vollstandigen  Darstellung  der  reinen  Spharik 
einheitlich  dargestellt.  [Qla] 

Bern  :    K.  J.  Wyss.     4to.     pp.  246.     7,50  fr. 

Reviews :  Arch.  Math.,  Leipzig  (2),  11  (1892),  LitBer.  41-42  ;    Zs.  Math., 
Leipzig,  38  (1893),  HistLit.  214-217. 

Killing,  W.     Ueber  die  Clifford- Klein'schen  Raumformen.  [Qlc,  R6c;8] 

Math.  Ann.,  Leipzig,  39,  257-278. 

Klein,  F.     Considerations  comparatives  sur  les  recherches  geometriques  modernes. 
Traduction  de  M.  H.  Fade  [of  18721].  [Qlay,  ea,  5,  2,  ca,  J4f] 

Ann.  sci.  £c.  Norm.,  Paris  (3),  8,  87-102,  173-199. 

Lechalas,  G.     1.  La  geometric  des  espaces  a  parametre  positif.  [QIJ' 

Ann.  phil.  Chret.,  Paris,  23,  75-79. 
[Continuation  of  the  reply  to  L'Abbe  de  Broglie.     See  1890'.] 

2.  [Review  of]  "  Notes  sur  la  geometrie  euclidienne  et  sur  la  geometrie 

non-euclidienne,"  par  M.  Mansion.     (Bruxelles,  Ann.  Soc.  scient.,  13,  14,  15, 


1888-1891.) 

Ann.  philos.  chret.,  Paris,  23,  479. 


[Ql] 


Lie,  S.     Die  linearen  homogenen  gewohnlichen  Differentialgleichungen.         [Q2c3] 
Leipzig,  Bcr.  Ges.  Wiss.,  43,  253-270. 
(Cf.  Fano,  18951.) 

Lmdemann,  F.     Ueber  die  Hypothesen  der  Geometrie.  [VldJ 

Konigsberg :    Koch.     1892.     4to.     pp.  4. 
Konigsberg,  Schr.  physik.  Ges.,  32  (1891),  20-23. 
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Lobadevskij,  N.  I.  Geometrical  researches  on  the  theory  of  parallels,  by  Nicholaus 
Lobatschewsky.  Translated  from  the  original  by  George  Bruce  Halsted. 
[With  Introduction,  pp.  5-10.]  [Qlb,  V2b7] 

RoUa,  Mo. 

2nd  ed.,  Texas  Univ.  Bull.,  May,  1891. 

3rd.  ed.,  Austin,  Texas.     Neomonic  Series,  IV. 

4th  ed.,  1892.     pp.  50. 

Tokyo  Sii.  Buts.  Kw.  K.,  5  (1892-94),  6-50. 

Scientiae  Baccalaureus,  1,  No.  3,  Feb.,  1891,  pp.  123-164. 

Reviews:  Mathesis,  Gand  (2),  4  (1894),  21;  by  C.  S.  Peirce,  Nation, 
New  York,  N.  Y.,  54,  116,  131. 

Mansion,  P.  1.  Notes  sur  la  geometrie  euclidienne  et  sur  la  geometric  non 
euclidienne.  [Ql,  b  (Klb),  V2b;3,  5] 

Mathesis,  Gand  (2),  1,  Suppl.  I,  pp.  32. 
[Extracts  from  1889,  1890'.-',  189P.] 

2.  Relation   entre  les   distances   de   cinq  points   en   geometrie  non- 

euclidienne.  [Ql  (Klb)] 

Bruxelles,  Ann.  Soc.  Sclent.,  15A,  8-11. 
See  1895*. 

Ueyer,  F.     Ueber  Discriminanten  und  Resultanten  von  Singularitiitengleichungen. 

ro*i] 
Gottingen,  Nachr.  Ges.  Wiss.,  1891,  14-26.     See  also  1888,  74-77  ;  1890, 
366-375,  493-501. 

Jlinkowski,  H.  Ueber  die  positiven  quadratischen  Formen  und  iiber  ketten- 
bruchahnliche  Algorithmen.  [Q2c;3] 

J.  Math.,  Berlin,  107,  278-297. 

Montesano,  D.  Su  una  classe  di  trasformazioni  razionali  ed  involutorie  dello 
spazio  di  genere  arbitrario  n  e  di  grado  2/i  +  1-  [P*6c] 

Napoli :  de  Robertis. 

•d'Ovidio,  E.     1.  Le  proprieta  focali  delle  coniche  nella  metrica  projettiva. 

Torino,  Atti  Ace.  so.,  26,  339-366.  [Ql  (Li7),  ea] 

2.  Sulle  coniche  confocali  nella  metrica  projettiva.         [Ql  (LU9),  ea] 

Torino,  Atti  Ace.  sc,  26,  426-437. 
3.  Teoremi  sulle  coniche  nella  metrica  projettiva.  [Ql  (L^3),  ea] 

Torino,  Atti  Ace.  sc,  26,  525-535. 

Palatini,  F.  Sopra  una  trasformazione  dcUe  figure  del  piano  in  figure  dello  spazio 
a  quattro  dimensioni  fondata  sopra  una  corrispondenza  univoca  dei  punti 
reali  ed  immaginari  di  Rj  coi  punti  reali  di  R4.  [Q2c;3] 

Palmi  :    Tip.  G.  Lopresti.     8vo.     pp.  20. 

Pearson,  K.  Ether  squirts.  Being  an  attempt  to  specialize  the  form  of  ether 
motion  which  forms  an  atom  in  a  theory  propounded  in  former  papers  (viz., 
in  the  following  : — On  the  generalized  equations  of  elasticitv  and  their  applica- 
tion to  the  wave  theory  of  light.  London,  Proc.  Math.  Soc,  20,  297-350  (1889). 
On  a  certain  atomic  hypothesis,  London,  Proc.  Math.  Soc,  20,  38-63 
(1889) ;  and  Cambridge,  Trans.  Phil.  Soc.  14,  (1885)  71-120).  [Q2c7] 

Amer.J.  Math.,  Baltimore,  Md.,  13,  309-362. 

Peirce,  C.  S.     The  architecture  of  theories.  [Ql,  a;3] 

Monist,  Chicago,  1,  161-176  (esp.  164,  173-174). 

Pieri,  M.  1.  Formule  di  coincidenza  per  le  serie  algebriche  =0"  di  coppie  di  punti 
dello  spazio  a  n  dimensioni.  [N'2a] 

Palermo,  Rend.  Circ.  Mat.,  5,  252-268. 

2.  A  proposito  della  Nota  del  Sig.  Rindi  "  Sulle  normali  comuni  a  due 

superficie  algebriche"  (pag.  106-108  del  presente  volume).  [M^2hj 

Palermo,  Rend.  Circ.  Mat.,  5,  323. 
(Cf.  FouRET,  Paris,  Bull.  Soc.  math.,  6  (1878),  No.  2.) 
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Pietzker,  F.     Die  Gestaltung  des  Raumes.     Kritische  Untersuchungen  iiber  die 
Grundlagen  der  Geometrie.  [Vld] 

Braunschweig:   O.Salle.     8vo.     pp.  vii  +  110.     2  M. 

(Of.  1892.) 

Reviews  :   Nyt  Tidss.  Math.,  KJ0benhavn,  B  3  (1892),  49  ;  Arch.  Math., 
Leipzig  (2),  11  (1892),  LitBer.  43-48, 
Poincar6,  H.     Les  geometries  non-euclidiennes.  [Ql,  efi,  Vld] 

Rev.  gen.  sci.,  Paris,  2,  No.  23. 

Trans.  English,  1892«  ;   Polish,  189£»  ;  Spanish,  1892*. 

(See  Hadamard,  1895^,  and  PoiNCARi:,  1903i.) 
Rouch6,  E.  and  C.  de  Comberousse.     Traite  de  geometrie.  [Ql,  a7] 

6  ed.,  Paris,  1891. 

(Note  I.   On  the  relation  between  5  points  in  space.     Note  II.) 

7  ed..  Revue  et  augmentee  par  E.  Rouche.     Paris  :   Gauthier-Villars. 

1900.     17  fr. 
Review  :  Amsterdam,  Nieuw  Arch.  Wisk.  (2),  5,  102-103. 

Schilling,  F.     Ueber  die  geometrische  Bedeutung  der  Formeln  der  sphiirischen 
Trigonometric  im  Falle  complexer  Argumente.  [Qlea] 

Gottingen,  Nachr.  Ges.  Wiss.  1891,  188-190. 

Math.  Ann.,  Leipzig,  39,  598-600. 
Schlegel,  V.     1.  Ueber  congruente  Raumtheilung.  [K*4g,  Ql(K14g)] 

Arch.  Math.,  Leipzig  (2),  10,  154-1(58. 

2.  Ueber  die  verschiedenen  Formen  von  Gruppen,  welche  r  beliebige 

Punkte  im  w-dimensionalen  Raum  bilden  konnen.  [Q4] 

Arch.  Math.,  Leipzig  (2),  10,  283-299. 

3.  Sur  une  methode  pour  representor  dans  le  plan  les  solides  homogenes 

a  n  dimensions.  [K*4c] 

Palermo,  Rend.  Circ.  Mat.,  5,  1-8,  1  pi. 
Schmidt,  E.  von,     Euklid's  XI.Axiom  durch  eine  neue  Definition  der  geraden  Linie 
bewiesen.  [Qlaa] 

Moscow  :   J.  Deubner.     8vo.     pp.  24.     0,80  M. 
Schottky,  F.     t)ber  das  analytische  Problem  der  Rotation  eines  starren  Korpera 
im  Raume  von  vier  Dimensionen.  [Rli] 

Berlin,  SitzBer.  Ak.  Wiss.,  1891,  227-232. 
Schoute,  P.  H.     1.  Voordracht  over  de  regelmatige  lichamen  in  ruimte  van  meer 
dimensies.  [K*4c] 

Algemeene  Vergadering  van  het  derde  natuur-  en  scheikundig  congres  te 
Utrecht,  1891. 

2.   Le  deplacement  le  plus  general  dans  I'espace  h  n  dimensions. 

Delft,  Ann.  ficole  Polyt.,  7.  139-158.  [K^,  Rli] 

Schubert,    H.     1.  Beziehungen    zwischon    den   linearen    Rilumen    auferlegbaren 
charakteristischen  Bedingungen.  [N''2a] 

Math.  Ann.,  Leipzig,  38,  589-602. 

2.   Mitteilungen    alis    der    abzahlenden    Geometrie    p-dimensionaler 

Riiume  ersten  und  zweiten  Grades.  [N*2a] 

Verb.  Ges.  D.  Natf.  (Halle),  Leipzig,  64,  9-10  (1891). 
Jahresber.  D.  MathVer.,  Berlin,  1,  48-49  (1892). 

Schur,  F.     Ueber  die  Einfiihrung  der  sogenannten  idealen  Elemente  in  die  pro- 
jective Geometrie.  [Qla] 

Math.  Ann.,  Leipzig,  39,  113-124. 

{See  Mansion,  1902i.) 
Segre,  C.     1.  Su  alcuni  indirizzi  nelle  investigazioni  geometriche.  [Q2a] 

Riv.  mat.,  Torino,  1,  42-66  (§§  8-10). 

Trans.  English,  1904. 

Peano  :    Osservazioni  suU'  articolo  precedente.     Ibid.,  06-69. 

Segre  :   Una  dichiarazione.     Peano  :    Risposta,  154- 159. 
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Segre,  C.     2.  Sulle  variety  che  rappresentano  le  coppie  di  punti  di  due  piani  o 
spazi.  [M'l,  Q2ca] 

Palermo,  Rend.,  Circ.  Mat.,  5,  192-204. 

{See  18922.) 
Simon,  M.     1.  Zu  den  Grundlagen  der  nicht-euklidischen  Geometrie.     [Ql,  2a,  Vld] 

Pr.  (No.  512)  Lyceum  Strassburg  i.  Els.     pp.  32.     4to.      (1  Fig.-Taf.) 
2M. 

Review  :   Zs.  Math.,  Leipzig,  39,  HL.  Abt.  105-106. 
2.  Ueber  das  Parallelenaxiom.  [Ql] 

Verb.  Ges.  D.  Natf.  (Halle),  Leipzig,  64,  5  (1891). 

Jahresber.  D.  MathVer.,  Berlin,  1,  39-41  (1892). 
Sorel.  G.     Sur  la  geometrie  non-euclidienne.  [Vld] 

Rev.  phil.,  Paris,  31,  428-430. 
Spaczinski,  E.  K.     [Postulates  of  elementary  geometry.]     (Russian.)  [Qla] 

Vest,  opytn.  fiziki,  Odessa,  Nos.  121,  131. 
Stackel,  P.     Ueber  die  Differentialgleichungen  der  Dynamik  und  den  Begriff  der 
analytischen  Aequivalenz  dynamischer  Probleme.  [Q2c7] 

J.  Math.,  Berlin,  107,  319-348. 
Stolz,  O.     Ueber  das  Axiom  des  Archimedes.  [Qla] 

Math.  Ann.,  Leipzig,  39,  107-112. 

Cf.  1882  and  Veronese,  1890. 
Study,  E.     Von  den  Bewegungen  und  Umlegungen.     (2  Papers.)  [Ql] 

Math.  Ann.,  Leipzig,  39,  441-566. 
Veronese,  G.     Fondamenti  di  geometria  a  piu  dimensioni  ed  a  piu  spezie  di  unita 
rettilinee  esposti  in  forma  elementare.  [Qla,  d,  2a] 

Padova  :   Tipografia  del  seminario.     pp.  xlvii  +  028.     20  I. 

Trans.  German  1894^. 

Reviews  :    Riv.  mat.,  Torino,  2  (1892),  143-145  ;     Bull.  sci.  math.,  Paris 
(2),  19  (1895),  113-119.     See  Fambri  and  Cassani,  1894. 
Waelsch,  E.     Zur  Construction  der  Polargruppen.  |  M''2] 

Wien,  SitzBer.  Ak.  Wiss.,  100,  315-326. 
White,  H.  S.     Abel'sche  Integrale  auf  singularitiiten-freien,  einfach  iiberdeckten, 
voUstandigen  Schnittcurven  eines  beliebig  ausgedehnten  Raumes.  [M^2] 

Halle,  Nova  Acta  Leop.,  572,  41-128.     4  M. 

(Cf.  Klein,  18903.) 
Wiener,  H.     Ueber  Grundlagen  und  Aufbau  der  Geometrie.  [Qla] 

Verb.  Ges.  D.  Natf.  (Halle),  Leipzig,  64,  8-9  (1891). 

Jahresber.  D.  MathVer.,  Berlin,  1,  45-48  (1892). 

See  1894. 

1892. 
Amodeo,  F,     1.  Sulla  linearita  delle  varieta  ad  un  numero  qualunque  di  dimen- 
sioni. [Qla] 
Riv.  mat.,  Torino,  2,  145-149. 
[Reply  to  objections  by  Fano  1892.] 
(Cf.  Amodeo,  189P.) 

2.  Un'  osservazione  sulle  condizione  lineari  della  geometria.        [N*2a] 

Napoli,  Ann.  1st.  Teen.  Naut.,  1892,  pp.  5. 
Ball,  W.  W.  R.     Mathematical  recreations  and  problems  of  past  and  present 
times.  [Ql,  2a,  07] 

London  :   Macmillan  &  Co.     8vo.     7s. 
2nd  ed.,  1892  ;  3rd  ed.,  1896  ;  4th  ed.,  1905. 
Trans.  French,  1898;  Italian,  1910. 
(Chap.  X.   Hyperspace,  pp.  218-230  ;   XII.   Matter  and  Ether  Theories, 

pp.  257  and  262.) 
Reviews:    Mathesis,  Gand  (2),  3  (1893),  65;     New  York,  Bull.  N.  Y. 
Math.  Soc.,  2  (1892-93),  37-46  ;  Bull.  sci.  math.,  Paris  (2),  17  (1893), 
105-108. 
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Bianchi,  L.  Sui  gruppi  di  sostituzioni  lineari  con  coefficienti  appartenenti  a  corpl 
quadratic!  immaginari.  [Ql,  {K9b)] 

Math.  Ann.,  Leipzig,  40,  332-412. 
(Cf.  1891  and  Schwarz,  1890.) 

Sorel,  E.  Sur  I'equation  adjointe  et  sur  certains  systemes  d'equations  differen- 
tielles.  [Q2c/3] 

Ann.  sci.  Ec.  Norm.,  Paris  (3),  9,  63-90. 
(Cf.  Fano,  18951.) 

Busche,  E.     Ueber  eine  rationale  nicht-euklidische  Massbestimmung  in  der  Ebene. 
Hamburg,  Mitt.  Math.  Gfes.,  3,  37-51.  [Qld] 

Czuber,  E.     Ueber  die  Differentialquotienten  von  Functionen  mehrerer  Variabeln. 
Wien,  SitzBer.  Ak.  Wiss.,  101,  1417-1435.  [Q2c|3] 

Del  Pezzo,  P.     Sulle  superficie  di  Riemann  relative  alle  curve  algebriche. 

Palermo,  Rend.  Circ.  Mat.,  6,  115-126.  [MHc,  Q2ci3] 

Deruyts,  F.  Sur  la  correlation  polaire  involutive  dans  un  espace  lineaire  quel- 
conque.  [i'^1] 

Liege,  Mem.  Soc.  roy.  sci.  (2),  17,  pp.  16. 

Dernyts,  J.  Sur  la  reduction  des  fonctions  invariantes  dans  le  systeme  des  variables 
geometriques.  [Q2c/3] 

Bruxelles,  Bui.  Acad.  Roy.  (3),  24,  558-571. 

Engel,  F.  Die  Erzeugung  der  endlichen  Transformationen  einer  projectiven  Gruppe 
durch  die  infinitesimalen  Transformationen  der  Gruppe.  Erste  Mitteilung. 
Zweite  Mitteilung,  mit  Beitriigen  von  E.  Study.  [Q2c/3] 

Leipzig,  Ber.  Ges.  Wiss.,  44  (1892),  279-291  ;  45  (1893),  659-696. 

Enriques,  F.     1.  Le  omografie  cicliche  negli  spazii  ad  n  dimensioni.  [P*lc] 

Giorn.  mat.,  Napoli,  30,  311-318. 

2.  Le  omografie  armoniche  negli  spazii  lineari  ad  n  dimensioni.    IP^lc] 

Giorn.  mat.,  Napoli,  30,  319-325. 

(Cf.  1890  ;  Predella,  1889,  1892  ;  Segre,  1886^,  1885»;  Bektini,  1887^ 
1887S  18861.) 

Fano.  G.  Sui  postulati  fondamentali  della  geometria  projettiva  in  uno  spazio 
lineare  ad  un  numero  qualunque  di  dimensioni.  [Qla] 

Giorn.  mat.,  Napoli,  30,  106-132. 
(Cf.  Amodeo,  18911  and  1892i ;   de  Paolis,  1881.) 

Fonten^,  G.  L'hyperespace  a  (w-1)  dimensions.  Proprietes  metriques  de  la 
correlation  gcnerale.  [Qidj 

Paris  :    Gauthier  Villars.     8vo.     pp.  xviii  +133.     5  fr. 
(Reported  on  by  Nazimov  for  the  Lobatchewsky  Prize,  Anon.,  1898i.) 
(Cf.  FONTENE,  1898.) 

Reviews:  Mathesis,  Gand  (2),  3  (1893),  116  ;  Nyt  Tidss.  Mat.,  Kjoben- 
havn,  B  5  (1894),  30  ;  New  York,  Bull.  Amer.  Math.  Soc.  (2),  5,  306- 
308. 

Qaldeano,  Z.  G.  de.     Nota  acerca  de  los  poliedros  de  cuatro  dimensiones. 

Progreso  Mat.,  Zaragoza,  2,  223-229.  [KHc,  Vlaa,  X9] 

Gerard,  L.  Sur  la  geometric  non-euclidienne.  These  presentee  a  la  faculto  dea 
sciences  de  Paris.  [Qlb  (K20e,  21aa,  02a)] 

Paris  :    Gauthier- Villars.     6,50fr. 

(Reported  on  by  Suvorov  for  the  Lobachevskij  prize  ;  see  Anon.,  18981.) 
Reviews :   New  York,  Bull.  Amer.  Math.  Soc.  (2),  5,  301-303  ;   by  G.  de 
Longchamps,  J.  math,  spec,  Paris  (4),  2  {l7},  156-158. 

Oremigni,  M.     Gli  dementi  di  Euclide.     Nuova  edizionc  modificata  ed  accresciuta. 
Firenze  :   Successori  Le  Monnier.  [Qla] 

Review:  by  G.  Lazzeri,  Riv.  Mat.,  Torino,  2  (1892),  188-191  (Reply  by 
author,  Ibid.  3,  64-73.     Reply  by  Lazzeri,  Ibid.  3). 
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Hall,  T.  P.     The  possibility  of  a  realization  of  four-fold  space.     [Digest  of  a  paper 
read  before  the  Canadian  Club  of  Clarke  University.]  [Q2b,  KHc] 

Science,  Cambridge,  Mass.,  19,  272-274. 
[Discussion  followed  by  Preble,  Wake,  Sanford  and  Halsted.] 

Halsted,  G.  B.     1.  Fourfold  space  and  twofold  time.  [Qlc,  2a] 

Science,  Cambridge,  Mass.,  19,  319. 
2.  Elementary   synthetic   geometry.  [Qlc] 

New    York :     Wiley.       London :     Chapman    &    Hall.      pp.   vii  +   164. 
1  dol.  50  c. 

2nd  ed..  1893,  3rd  ed.,  1899. 

(Book  II,  Pure  Spherics,  pp.  60-84.) 

Hoppe,  R.     Fundamentalaxen  der  mehrfach  gekriimmten  Linien.  [0^1] 

Arch.  Math.,  Leipzig  (2),  11,  442-448. 

Hurwitz,  A.     Ueber  algebraische  Gebilde  mit  eindeutigen  Transformationen    n 
sich.  [Q2cP,  M54c] 

Math.  Ann.,  Leipzig,  41,  403-442. 

Killing,  W.     Ueber  die  Grundlagen  der  Geometric.  [Qla7] 

J.  Math.,  Berlin,  109,  121-186. 
(Cf.  Killing,  1880^,  1884.) 
Klein,    F.     1.  Riemann'sche    Fliichen.     Autographirte    Vorlesung,    gehalten    zu 
Gottingen.     Winter  Semester  1891-92  und  Sommer  Semester  1892. 

[Vlf'a(M5),  Q2c;3] 
Teil  I.    "  Grundlegung  der  Riemann'schen  Theorie,"  pp.  301  ;   Teil  II. 
"  Beziehung  von  Riemann's  Theorie  zur  Lehre  von  den  algebraischen 
Curven,"  pp.  287. 
Leipzig  :   Teubner.     12  M.     (2.  Abdruck  1906.) 

2.  Geometrisches   zur  Abziihlung  der  reellen  Wurzein  algebraischer 

Gleichungen.  [Q2ci8] 

In :   Katalog  mathematischer  und  mathematisch-physikalischer  Modelle, 
Apparate    und    Instrumente,    von    W.    Dyck.     (Deutsche    Mathe- 
matiker-Vereinigung.)     Miinchcn,  1892,  pp.  3-15. 
(Cf.  Faerbee,  1889.) 

3.  Ueber  Realitatsverhiiltnisse  im  Gebiete  der  Abel'schen  Functionen. 

Gottingen,  Nachr.  Ges.  Wiss.,  1892,  310-312.  [M52,  4c] 

Ktihne,  H.     Beitrage  zur  Lehre  von  der  n-fachen  Mannigfaltigkeit.  [K^^,  P^5] 

Diss.     (Greifswald.)     Berlin:    W.  Kunicke.     8vo.     pp.67.     L.TO  M. 
Arch.  Math.,  Leipzig  (2),  11,  353-407. 
Lie,  S.     1.  Sur  une  interpretation  nouvelle  du  thecreme  d'Abel.  [0^4,  Q2c;3] 

Paris,  C.-R.  Ac.  sc,  114,  277-280. 
(Cf.  ScHErFERS,  1893*. ) 

2.  Sur  les  fondements  de  la  geometrie.  [Qlay] 

Paris,  C.-R.  Ac.  sc,  114,  461-463. 
(Cf.  Lie,  1886.) 

3.  Bemerkungen  zu  neueren  Untersuchungen  Uber  die  Grundlagen  der 

Geometrie.  [Qla7,  Vld] 

Leipzig,  Ber.  Ges.  Wiss.,  44,  106-114. 
M'Clintock,  E.     On  the  non-eucMdean  geometry.  [Ql,  e5] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  2,  21-33. 
Mansion,  P.     Sur  les  recherches  dc  Schering  en  metageometrie.  [V2b/8] 

Bruxelles,  Ann.  Soc.  scient.,  16a,  51-53. 

Milesi,  A.  Sulla  impossible  coesistenza  della  univocita  e  della  continuita  nella 
corrispondenza  che  si  puo  stabilire  fra  due  spazi  continui  ad  un  numero 
differcnte  di  dimensioni.  [F*5] 

Riv.  mat.,  Torino,  2,  103-106. 
(Cf.  Cantor,  1877,  1879^  ;  Giudice,  1891.) 
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Miiller,  E.  Die  Kugelgeometrie  nach  den  Principien  der  Grassmann'schen  Aus- 
dehnungslehre.  [B12c,  Q2ca] 

MonHfte.  Math.  Phys.,  Wien,  3,  365-402. 

Paolis,  R.  de.  Le  corrispondenze  projettive  nelle  forme  geometrichefondamentali 
di  1"  specie.  [K^S,  P^lc] 

Torino,  Mem.  Ace.  sc.,  42,  495-584. 
(Cf.  Veronese,  ISSl^.) 

Pearson,  K.     The  grammar  of  science.  [Q2c'y] 

London  :  A.  and  C.  Black.     8vo.     3s.  Gd. 
2nd  ed.,  1900  (Chap.  VII,  §§  10,  11) ;   3rd  ed.  (2  vols.),  1911.     ^ee  1891. 

Ficard,  fi.     A  propos  de  quelques  recents  travaux  mathematiques.     [V2b^,  Qla7] 
Rev.  gen.  sci.,  Paris,  3  (1892),  No.  21. 
Palermo,  Rend.  Circ.  mat.,  9,  (1895),  150-158  (esp.  150-152). 

Fieri,  M.     Sopra  un  problema  di  geometria  enumerativa.  [N'2a] 

Giorn.  mat.,  Napoli,  30,  133-140. 

Fietzker,  F.     Ueber  die  Absolute  Geometric.  [Vld] 

Zs.  math.  Unterr.,  Leipzig,  23,  81-106. 
(Cf.  1891.) 

Poincar6,  H.     1.  Sur  I'analysis  situs.  [Q3b] 

Paris,  C.-R.  Ac.  so.,  115,  633-636. 
(Cf.  Betti,  1871.) 

2.  Non-euclidean  geometry.  [Ql,  Vld] 

Nature,  London,  45,  404-407. 

[Trans.of  1891byW.  J.  L.] 

See  "Science  and  Hypothesis"  1905^,  (1902*),  Chap.  Ill,  pp.  35-51,  72. 

3.  [Polish  translation  of  "  Les  geometries  non-euclidiennes,"  1891.] 

(?)  Weekly  Review,  1892, 187-195  (F.)  [Ql,  Vld] 

4.  Geometria  no-euclideana.  [Ql,  Vld] 

Buenos  Ayres,  An.  Soc.  Cient.  Argentina,  33,  209-221. 
[Trans,  of  1891.] 

Preble,  W.  P.     Four-fold  space.  [Q2a] 

Science,  Cambridge,  Mass.,  19,  304-305. 

Predella,  P.     Sulla  teoria  generale  delle  omografie.  [P'lc] 

Torino,  Atti  Ace.  sc.,  27,  270-288. 

Puchta,  A.  1.  Ueber  die  allgemeinsten  abwickelbaren  Riiume,  ein  Beitrag  zur 
mehrdimensionalen  Geometric.  [0*2] 

Wien,  SitzBer.  Ak.  Wiss.,  101,  355-388. 

2.  Erweiterung    eines    Gauss'schen    Flachensatzes    auf    mehrdimen- 

sionale  Raume.  [0*2] 

Prag.  Mitt.  D.  math.  Ges.,  1892,  42-57. 

Renouvier,  C.  La  philosophic  de  la  regie  et  du  compas,  theorie  logique  du  juge- 
ment  dans  ses  applications  aux  idees  geometriques  et  a  la  methode  des  geo- 
metres.  [Vld] 

L'Annee  philos.,  2  (Annee,  1891),  1-66. 

(Reply  by  Couturat,  1893^) 

Sanford,  E.  C.     The  possibility  of  a  realization  of  four-fold  space.  [Q2b] 

Science,  Cambridge,  Mass.,  19,  332. 

Schlegel,  V.  Sur  une  methode  pour  reprcsenter  dans  le  plan  les  cubes  magiques 
a  n  dimensions  [XlOa] 

Paris,  Bull.  Soc.  math.,  20,  97-103. 
(Cf.  Ar\oux,  1894.) 

Schubert,  H.     Beitrag  zur  Liniengcometrie  in  n  Dimensionen.  [N'2a] 

Hamburg,  Mitt.  Math.  Ges.,  3.  86-97. 
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Segre,  C.     1.  Alcune  idee  di  Ettore  Caporali  intorno  alle  quartiche  piane.      [M*lf] 
Ann.  mat.,  Milano  (2),  20,  237-242. 
[Two  letters  from  Caporali  to  Segre.] 

2.  Le  rappresentazioni  reali  dalle  forme  complesse  e  gli  enti  iperalge- 

brici.  [B12f,  Q2c/8] 

Math.  Ann.,  Leipzig,  40,  413-467. 
(Cf.  1891*,  1890;  Study,  1906*.) 

Sforza,  G.     Contributo  alia  geometria  complessa.     Nota  1».  [P'lf] 

Giorn.  mat.,  Napoli,  30,  159-187. 
(Cf.  Segee,  1890.) 

Sikstel,  V.     [The  fundamental  theorems  of  spherical  geometry.]     (Russian.)     [Qla] 
Kazan,  Izv.  fiz.  mat.  Obsc.  (2),  2  (1892),  94-108  ;  4  (1894),  18-41,  1  pi. 
Trans.  French,  1896*.     — ^ 

Simon,  M.     Die  Trigonometrie  in  der  absoluten  Geometrie.  [Qlb  (K20e] 

J.  Math.,  Berlin,  109,  187-198. 

Study,  E.     1.  Abbildung  der  Mannigfaltigkeit  aller  Kegelschnitte  einer  Ebene 
auf  einen  Punktraum.  [Q2ca] 

Math.  Ann.,  Leipzig,  40,  551-558. 
(Cf.  1892*  and  1885^.) 

2.  Ueber  Systeme  von  Kegelschnitten.  [Q2ca] 

Math.  Ann.,  Leipzig,  40,  563-578. 

Suter,  H.     1.  Einiges  aus  Nassir  ed-Din's  Euklidausgabe.  [V2b8] 

Bibl.  Math.,  Stockholm  (2),  6,  3-6. 

2.  Das    Mathematiker-Verzeichnis   im    Fihrist   des    Ibn   Abi    Ja'kub 

an-Nadim.     Zum    ersten   Mai   vollstiindig   ins   Deutsch    iibersetzt   und   mit 
Anmerkungen  versehen.  [V2b7] 

Abh.  Gesch.  Math.  Lpz.,  6,  No.  I.     (Whole  Part,  5  M.) 
Zs.  Math.,  Leipzig,  37  (1892),  Suppl.  1-87  ;  38  (1893),  Hist.-lit.  Abt.  126- 

128. 
[The  "  Kitab  al-Fihrist "  or  Book  of  the  Index,  987  A.D.,  may  be  con- 
sidered as  an  early  Arabic  forerunner  of  Poggendorli's  Bibliogr.- 
lit.  Handworterbuch.  An  edition  of  the  text  was  prepared  by  G. 
Flijgel  and  edited  after  his  death  by  J.  Rodiger  and  A.  Midler, 
Leipzig,  2  vols.,  1871-2.  The  German  translation  contains  only 
Book  VII,  relating  to  mathematics,  astronomy,  &c.] 

Tilly,  J.  M.  de.     Essai  de  geometrie  analytique  generale.     [Introduction  a  son 
travail  destine  aux  Memoires,  1893.]  [Ql] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  23,  459-460. 

Yailati,  G.     Sui  principi  fondamentali  della  geometria  della  retta.  [Qla] 

Riv.  mat.,  Torino,  2,  71-75. 
(Cf.  Peano,  1889.) 

Veronese,  G.     Osservazioni  sopra  una  dimostrazione  contro  il  segmento  infinitesimo 
attuale.  [Qla] 

Palermo,  Rend.  Circ.  Mat.,  6,  73-76. 

Waelsch,  E.     Zur  Geometrie  der  linearen  algebraischen  Differentialgleichungen  und 
biniiren  Formen.  [Q2c;8] 

Prag,  Mitt.  D.  math.  Ges.,  1892,  78-100. 

Wake,  C.  S.     The  notion  of  four-fold  space.  [Q2a] 

Science,  Cambridge,  Mass.,  19,  331-332. 

Zindler,  K.    Nachweis  linearer  Mannigfaltigkeiten  beliebiger  Dimension  in  unserem 
Raume  ;  lineare  Complexe  und  Strahlensysteme  in  demselben.  [Q2b,ca] 

Wien,  SitzBer.  Ak.  Wiss.,  101,  215-299. 
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Anon.  Katalog  mathematischer  unci  mathematisch-physikalischer  Modell0, 
Apparate  und  Instrumente.  Unter  Mitwirkung  zahlreicher  Fachgenossen 
herausgegeben  im  Auftrage  des  Vorstandes  der  Deutschen  Mathematiker- 
Vereinigung  von  Walther  Dyck,  Professor  an  dor  technischen  Hochschule, 
Miinchen.  [XO] 

Miinchen :    K.  Hof-  u.  Universitiltsbuchdruckerei  von  Dr.  C.  Wolf  & 

Sohn.     pp.  xvi  +  430.     Nachtrag  (1893),  pp.  x  +  135.     18  M. 
(Description  of  the  models  and  apparatus  exhibited  at  the  meeting  of 

the  Deutsche  Mathematiker-Vereinigung  at  Niirnberg,  1892.) 
L.  Brill  exhibits  the  models  in  gypsum  of  the  surfaces  of  constant  positive 
and  negative  curvature  (21(5),  the  sheet  brass  models  (217),  the 
wire  and  thread  models  of  the  four-dimensional  figures  (141,  143), 
and  the  cardboard  models  and  lithographs  (142).  See  Schillesto, 
1903. 
Further,  the  Technische  Hochschule  in  Miinchen  exhibits  a  sheet  paper 

model  of  a  surface  of  constant  negative  curvature. 
C.  Hossfeld  exhibits  models  representing  the  regular  division  of  elliptic 
space  (143a). 

1893. 

Aleksejev,  V.  G.     [Theory  of  characteristics  of  systems  of  curves.]     (Russian.) 

(?)Moskva,  Zap.  Univ.,  10.     [F.)  [Q2ea] 

Ascione,  E.     1.  Studio  di  una  trasformazione  (3,  3).  [I"4] 

Giorn.  mat.,  Napoli,  31,  55-94. 

2.  Sulla  Hessiana  di  una  varieta  nello  spazio  a  quattro  dimensioni. 

Giom.  mat.,  Napoli,  31,  210-217.  [M«lc] 

Berzolari,  L.  SuUe  curve  razionali  di  uno  spazio  lineare  ad  un  numero  qualunque 
di  dimensioni.  [IVP2,  4a] 

Ann.  mat.,  Milano  (2),  21,  1-24. 

Bianchi,  L.    1.  SuUe  divisioni  regolari  dello  spazio  non-euclideo  in  poliedri  regolari. 
Roma,  Rend.  Ace.  Lincei  (5),  2^,  66-72.  [Qlb  (K14g),  J4e] 

— ■ 2.  Ricerche  suUe  forme  quaternarie   quadratiche  e  sui  gruppi  polie- 

drici.  [Qlb  (K14g),  2c)3,  J4e] 

Ann.  mat.,  Milano  (2),  21  (1893),  236-288  ;  23  (1895),  1-44. 
Roma,  Rend.  Ace.  Lincei  (5),  3i,  (1894),  1-12. 

Busche,  E.     Ueber  das  Doppelverhaltnis  von  vier  Punkten  einer  Geraden.      [K*3] 
Math.  Ann.,  Leipzig,  41,  591-596. 

Oalinon,  A.     fitude  sur  I'indetermination  geometrique  de  I'univers.  [Vld] 

Rev.  phil.,  Paris,  36,  595-607. 

Cams,  P.     Problem  of  the  three  dimensions  of  space.  [Vld] 

Open  Court,  Chicago,  111.,  7,  3720. 

Castelnuovo,  G.  Sui  multipli  di  una  serie  lineare  di  gruppi  di  punti  appartenente 
ad  una  curva  algebrica.  [M*2] 

Palermo,  Rend.  Circ.  mat.,  7,  89-110. 

Chizzoni,  F.     Sopra  i  gruppi  di  punti  d'uno  spazio  lineare  ad  n  dimensioni.       [P*4] 
Napoli,  Atti  Ace.  sc.  (2),  5. 

Couturat,  L.     1.  "  L'anneephilosophique  "  de  F.  Pillon,  2' annee,  1891.  [Vld] 

Rev.  metaphys.,  Paris,  1,  63-85. 
[Analysis  and  criticism  of  Renouviek's  article  (1892)  in  that  volume.] 

2.  Note  sur  la  geometric  non-euclidienne  et  la  relativite  de  I'espace. 

Rev.  metaphys.,  Paris,  1,  .302-309.  [Vld] 

[Reply  to  Lechalas,  1893. J 
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Delboeuf,  J.     1.  L'ancienne  et  les  nouvellcs  geometries.     4  Articles  in  Rev.  phil.. 
Paris :—  [Vld,  Qla] 

1.  L'espace  reel  est-iU'espace  georaetrique  euclidien  ?  36(1893),  449-484, 

2.  Les  nouvelles  geometries  ont  leur  point  d'attaclie  dans  la  gdometrie 

euclidienne,  37,  (1894),  353-383. 

3.  Les  postulats  reels  de  la  geometrie  euclidienne  sont  k  la  base  des 

metageometries,  38  (1894),  113-147. 

4.  Les  axiomes  et  les  postulats  de  la  geometrie  de  l'espace  homog^ne, 

39  (1895),  345-371. 
(Criticised  by  Russell,  1897,  pp.  110  ff.  ;  by  Coutueat,  1896.) 
Review  by  Schiller,  Phil.  Rev.,  Boston,  3,  233,  501-502  ;  4,  102,  449. 

2.  Megamicros,  ou  les  effets  sensibles  d'une  reduction  proportionelle 


des  dimensions  de  I'Univers.  [Vld] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  25,  667-695. 

DelPezzo,  P.     1.  Appunti  di  geometria  ad  n  dimensioni.  [K^] 

Giorn.  mat.,  Napoli,  31,  1-22. 

2.  Intorno  ai  punti  singolari  delle  curve  algebriche.  [M*la] 

Napoli,  Rend.  Ace.  sc.  (2),  7,  15-21,  45-50. 

3.  Equazioni  parametriche  di  un  ciclo  di  una  curva  piana.  [M*la] 

Napoli,  Rend.  Ac.  sc.  (2),  6,  45-49. 

4.  Sui  gruppi  Kleineani  a  due  variabili.  [Q2ci8] 

Napoli,  Rend.  Ace.  sc.  (2),  7,  123-137. 

Del  Re,  A.     1.  Sopra  un  sistema  di  rette  (3,  4).  [Q2ca] 

Roma,  Rend.  Ace.  Lincei  (5),  2i,  245-252. 

2.  Sopra  i  sistemi  di  rette  cremoniani.  [Q2ca] 

Roma,  Rend.  Ace.  Lincei  (5),  2^,  452-460. 

Deruyts,  F.     Sur  la  correspondance  homographique  entre  les   dlements  de  deux 
espaces  lineaires  quelconques.  [P*lc] 

Bruxelles,  Mem.  cour.  sav.  etr.  Acad.  Roy.  4to..  52,  pp.  40. 
Rapport  par  C.  La  Paige,  Bruxelles,  Bull.  Acad.  Roy.  (3),  23.  9-11. 

Dobriner,  H.     1.  Bemerkungen  zu  der  Abhandlung  des  Herrn  M.  Rethy,  iiber 
„Endlich-gleiche  Fliichen  [1890]."  [Qla] 

Math.  Ann.,  Leipzig,  42,  275-284. 

2.  Der  Satz  ,,Congruentes  von  Congruentem  giebt  Gleiches"  in  seiner 


Anwendung  auf  ebene  Flachen.  [Qla] 

Math.  Ann.,  Leipzig,  42,  285-296. 

Engel,  F.     Sur  un  groupe  simple  a  quatorze  parametres.  [Q2c;8] 

Paris,  C.-R.  Ac.  sc,  116,  786-788. 

Enriaues,  F.     1.  Sugli  spazi  pluritangenti  delle  varieta  cubiche  generali  apparte- 
nenti  alio  spazio  a  quattro  dimensioni.  [M*3] 

Giorn.  mat.,  Napoli,  31,  31-35. 
(Cf.  Seobe,  1888*.) 

2.  Sui  gruppi  continui  di  trasformazioni  cremoniane  nel  piano.     [Q2c)3] 

Roma,  Rend.  Ace.  Lincei  (5),  2„  408-473. 

3.  Sopra  un  gruppo  continue  di  trasformazioni  di  Jonquieres  nel  piano. 

Roma,  Rend.  Ace.  Lincei  (5),  2),  532-538.  [Q2c/9] 

4.  Una  questione  suUa  linearita  dei  sistemi  di  curve  appartenenti  ad 


una  superficie  algebrica.  [M^ldJ 

Roma,  Rend.  Ace.  Lincei  (5),  2,,  3-8. 

5.  Sui  sistemi  lineari  di  superficie  algebriche  le  cui  intersezioni  variabili 

sono  curve  iperellittiche.  [M*l  f,  7c] 

Roma,  Rend.  Ace.  Lincei  (5),  2.^,  281-287. 
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Fabri,  C.     Sopra  le  funzioni  di  iperspazii.  [Q2c^] 

Venezia,  Atti  1st.  Ven.  (7),  4,  283-295. 
(Cf.  1890.) 

Fano,  G.     Studio  di  alcuni  sistemi  di  rette  considcrati  come  superficie  dello  spazio 
a  cinque  dimensioni.  [Q2ca] 

Ann.  mat.,  Milano  (2),  21,  141-192. 

Galdeano,  Z.  G.  de.     Teoremas,  problemas  y  metodos  geometricos.  [Qla] 

Progr.  mat.,  Zaragoza,  2  (1892),  75-88,  105-108,  195-207,  318-328,  351- 

354;  3(1893),43-48,  171-178,  194-201,250-261,297-305;  4(1894), 

25-28,  108-111,  132-139,  216-218,  260-264,  323-334,  345-356,  361- 

366. 
Reprinted  in  Geometria  general,  Zaragoza,  1895. 
Reviews  :     J.  math,  elem.,  Paris,  19,  16  ;    J.  sci.  math.,  Coimbra,  12, 

92. 

Gerard,  L.     Sur  la  geometrie  non-euclidienne.  [Qlb  (K20e)] 

Nouv.  Ann.  Math.,  Paris  (3),  12,  74-84. 

Goedseels.     Conditions  de  realitd  des  coordonnees.     Note  V  to  de  Tilly  "  Essai 
de  geom.  anal,  gen.,"  pp.  74-77.  [Qla^] 

Oremigni,  M.     Ancora  a  proposito  del  postulato  dell'  equivalenza  e  di  altre  ques- 
tioni  geometriche.  [Qla] 

Firenze :   Fiorentino. 

Hall,  T.  P.     The  projection  of  fourfold  figures  upon  a  three-flat.  [K24c] 

Amer.  J.  Math.,  Baltimore,  Md.,  15,  179-189. 

Halsted,  G.  B.     1.  Lambert's  Non-Euclidean  Geometry.  [V2bS] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  3,  79-80. 

[Note  on  Lambert's  paper  "  Zur  Theorie  der  Parallellinien "  (1766). 
Contains  an  abstract  of  a  letter  by  Stackel  who  discovered  Lambert's 
Theory  in  Hindenburg's  Magazine,  1786.] 

2.  The  old  and  the  new  geometry.  [Ql] 

Educ.  Rev.,  New  York,  N.  Y.,  6,  144-157. 

3.  How  the  new  mathematics  interprets  the  old.  [Vld] 

Austin,  Trans.  Texas  Acad.  Sci.,  1,  No.  2,  89-96. 

Hilbert,  D.     Ueber  terniire  definite  Formen.  [Q2c;8] 

Acta  Math.,  Stockholm,  17,  169-198. 

Hoppe,  R.     Osculirende  Kugel  nebst  den  analogen  Gebilden  fiir  n  Dimensionen. 

Arch.  Math.,  Leipzig  (2),  12,  96-108.  [0*2] 

Johnson,  W.  W.     A  case  of  non-Euclidean  Geometry.  [QleS] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  2,  158-161. 
(Cf.  M'Clintock,  1892.) 

Kagan,  V.  F.     [Sketch  of  the  geometrical  system  of  Lobatchewsky.]     (Russian.) 

[Ql] 

Vest,  opytn.  fiziki,   Odessa,  Nos.  174,  178,   179,  183,  187-190,    194-196, 

198,  199,  201  (1893-94) ;  No3.  202,  203,  206,  207,  209,  214,  216,  222, 

225  (1895);    No.  234,  pp.  23  (1896);    Nos.  269,  pp.  120-126,  270, 

pp.  150-153  (1898). 

Chap.  VI  (Lobatschefsky's  Trigonometry),  published  also  as  1895^. 

Karagiannides,  A.     Die  nicht-cuklidische  Geometric  vom  Altertum  bis  zur  Gegen- 
wart.  [V2b/3] 

Berlin  :   Mayer  und  MuUer.     8vo.     pp.  44.     1,60  M. 

Reviews  :  by  Schiller,  Phil.  Rev.,  Boston,  3,  382  ;  Arch.  Math.,  Leipzig 
(2),  13  (1894),  8;  Zs.  Math.,  Leipzig,  40,  HL.  Abt.  37-38. 
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Killing,  W.     1.  Einfiihrung  in  die  Grundlagen  der  Geometrie.  [VlaTj.w] 

Band  I,  pp.  x  +  357,  1893  ;  Band  II,  pp.  vi  +  3G1,  1898. 
Paderborn  :  F.  Schoningh.     8vo.     14  M. 

(Awarded  the  Lobachevsky  Prize.    See  Report  by  Engel,  Anon.,  1901^.) 
Reviews:   Zs.  Math.,  Leipzig,  40,  HL.  Abt.  95-98  ;  Arch.  Math.,  Leipzig 

(2),  14,  Lit.  Ber.  (1895),  42-43,  (2),  17,  5;  by  Fano,   Boll,  bibliogr. 

St.  so.  mat.,  Torino,  2  (1899),  14-21. 

2.  Zurprojectiven  Geometrie.  [K*2,  Qlay,  J4fa, /3] 

Math.  Ann.,  Leipzig,  43,  569-590. 

Klein,  F.     1.  Einleitung  in  die  hohere  Geometrie.     Vorlesungen.     (Ausgearbeitet 
von  F.  Schilling.)  -  [Qlay,  2a 

I.  Wintersemester,  1892-93,  pp.  566  ;  II.  Sommersemester,  1893,  pp.  388. 
Leipzig:    Teubner.     (Lithogr.)     15  M.     (2.  Abdruck,  1907.) 
[An  elaboration  of  18721.J 

2.  Vergleichende  Betrachtungen  iiber  neuere  geometrische  Forschungen. 

Math.  Ann.,  Leipzig,  43.  63-100.  [Qla7,  ea,  5,  2,  ca,  J4f] 

Cf.  18721. 

3.  A  comparative  review  of  recent  researches  in  geometry.     Translated 

by  M.  W.  Haskell.  [Qlay,  ea,  5,  2,  ca,  J4f] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  2,  215-249. 
[Translation  of  1872^.] 

Koenigs,  G.     La  geometrie  reglee  et  ses  applications.     (Etude  bibliographique. ) 
Suite.  [Q2ca] 

Ann.  Fac.  sc,  Toulouse,  7,  1-55  (1893). 
Paris:  Gauthier  Villars.  (1895.)  5  f r. 
Chap.  V,  Geometrie  Anallagmatique.     {B.) 

Lechalas,  G.     Note  sur  la  geometrie  non-euclidienne  et  le  principe  de  similitude. 
Rev.  metaphys.,  Paris,  1,  199-201.  [Vld] 

[Reply  to  CouTURAT,  1893^.] 

Lie,  S.     Vorlesungen  iiber  kontinuierliche  Gruppen  mit  geometrischen  und  anderen 
Anwendungen.    BearbeitetundherausgegebenvonDr.  GeorgSchefiers.    [Q2c/3] 
Leipzig     Teubner.     8vo.     pp.  xv  +  810.     24  M. 

M'Clintock,  E     On  the  early  history  of  non-euclidean  geometry.  [V2b)3] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  2,  144-147. 
[Suppl.  to  1892.] 

Mansion,  P.     1.  Surlaporteephilosophiquedelametageometrie.  [Ql,  2a] 

Bruxelles,  Ann.  Sci.  scient.,  17a,  12-16. 

2.  Sur  les  principes  fondamentaux  de  la  geometrie,  de  la  mccanique 

et  de  I'astronomie.  [Ql,  2a] 

Paris :    Gauthier- Villars.     8vo.     pp.  16. 

[Part  I,  On  the  philosophic  scope  of  metageometry,  is  an  abstract   of 
1893^     The  rest  deals  with  mechanics  and  astronomy.] 

Meyer,    F.     1.  Ueber   Realitatsrelationen   zwischen   Singularitiiten   von  Raum- 
curven.  [M*la} 

Jahresber.  D.  Math.  Ver.,  Berlin,  2,  62-63. 

2.  Ueber   Discriminanten  und   Resultanten  der  Gleichungen  fiir  Sin- 
gularitiiten von  algebraischen  Raumcurven,  mit  Anwendungen  auf  Realitats- 
verhaltnisse.  [M^la] 
MonHfte.  Math.  Phys.,  Wien,  4,  229-276,  331-363. 

3.  Gleichbetitelter  Auszug  aus  dieser  Abhandlung.  [M^la] 


Math.  Ann,,  Leipzig,  43,  286-300. 
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an-Nairlzi.  Euclidis  Elementa  ex  interpretatione  al-Hadschdschadschii  cum 
commentariis  al-Narizii  (Codex  Leidensis  399,  I)  arabice  et  latine  ediderunt 
notisqueinstruxei'unt  R.  0.  Besthorn  et  J.  L.  Heiberg.  [Qlaa,  V2b5] 

Pars  I,  i,  1893,  ii,  1897  ;  pars  II,  1905. 
Hafnia  ( =  KJ0b3nhavn) :    Hegel. 
•  See.  1899. 
Reviews:  Nyb  Tidss.  Mit.,  Ki0benhavn,  B  4  (1893),  92-93;    Bull.  sc. 
math.,  Paris  (2),  17  (1893),  315-318  ;   Zs.  Math.,  Leipzig,  38  (1893), 
HI.  Abt.  192-195,  44,  60-62. 

Netto,  E.  Anwendung  der  Modul-Systeme  auf  einen  geometrischen  Satz  und  auf 
das  Triigheitsgesetz  der  quadratischen  Formen.  [Q2cj9'> 

J.  Math.,  Berlin,  110,  184-188. 

Newcomb,  S.  Modern  mathematical  thought.  (Opening  address  delivered  before 
the  New  York  Mathematical  Society,  December,  1893.)  [Ql,  2al 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  3,  95-107. 
Nature,  London,  49  (1894),  325-329  (esp.  pp.  328b-329b). 

Nicoli,  F.  Interpretazione  geometrica  del  campo  delle  soluzioni  reali  di  una 
equazione  quadratica  a   quattro  variabili.  [L^5,  Q2ca,  &] 

Modena,  Mem.  Ace.  (2),  8,  489-505. 

d'Ovidio,  E.     1.  Su  varie  questioni  di  metrica  projettiva,     [Ql  (K13a,  c,  L^7),  ea] 
Torino,  Atti  Ace.  sc,  28,  566-589  j  278-302}. 
(Cf.  18731,  1875S  «,  1876S  S  ^,  1877\  1881  ;  Story,  1882».) 

2.  Ccnno   della   memoria    del   Sig.    Colonnello    de   Tilly    "  Essai   de 

geometrie  analytiquegenerale  [1893]."  [Ql>  ayl 

Torino,  Atti  Ace.  sc,  29,  65-67. 

Painlev6,  P.  Sur  les  mouvements  des  systemes  dont  les  trajectoires  admettent 
une  transformation  infinitesimale.  [Q2C7I 

Paris,  C.-R.  Ace.  sc,  116,  21-24. 

Peddie,  W.  On  the  fundamental  principles  of  quaternions  and  other  vector 
analyses.  [B12c,  dl 

Edinburgh,  Proc  Math.  Soc,  11,  85-92. 

Fieri,  M.     Sul  problema  degli  spazi  secanti.  [N®2a] 

Milano,  Rend.  1st.  Lomb.  (2),  26  (1893),  534-546;   27  (1894),  258-273  - 

28  (1896),  441-454. 
(Cf.  Schubert,  1886^ ;   Castelnuovo,  18893.) 

Pincherle,  S.     Applicazione  alia  geometria  d'una  osservazione  d'aritmetica.     [M^6] 
Bologna,  Rend.  Ace.  sc,  1892-93,  17-22. 

Poincar6,  H.     Sur  la  generalisation  d'un  theoreme  d'Euler  relatif  aux  polyedres 

Paris,  C.-R.  Ac.  sc,  117,  144-145.  [KHh^ 

Puchta,  A.     Aufstellung  eines  neuen  dreifach  orthogonalen  Flachensystems. 

Wien,  SitzBer.  Ak.  Wiss.,  102,  1197-1203.  [Q2ca] 

Rausenberger,  0.     Das  Grundproblem  der  Flachen-  und  Rauminhaltslehre.    [Qla ! 
Math.  Ann.,  Leipzig,  43,  601-604. 

R6thy,  M.     1.  Ueber  endlich-gleiche  Flachen.  [Qlal 

Math.  Ann.,  Leipzig,  42,  297-307. 
Math.  natw.  Ber.  Ungarn.,  Budapest,  11,  66-76. 

2.  Vegszeriien  egyenlo  teriiletckrol. 

Math.  Termt  Ert.,  Budapest,  11,  103-114. 
See  also  1890. 

Reyes  y  Prosper,  V.  Nicolas  Ivanovitch  Lobachefski.  Reseiia  biogrdfico-biblio- 
grafica.  [V2b5J 

Progreso  mat.,  Zaragoza,  3,  321-324. 

Salamitto,  T}.     La  teoria  delle  parallele.  [Qlaa] 

JMondovi :   Issoglio.     2,50 1. 
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Sarrieu,  B.     Demonstration  du  postulatum  d'Euclide.  [Qlaa] 

Montauban :  Forestie. 

ScheKers,  G.     1.  Sur  la  generalisation  des  fonctions  analytiques.  [B12f"l 

Paris.  C.-R.  Ac.  sc,  116,  1114-1117. 

2.  Theoremes  relatifs  aux  fonctions  analytiques  a  w  dimensions.  [B12f] 

Paris,  C.-R.  Ac.  sc,  116,  1242-1244. 

3.  Sur  quelques  surfaces  avec  plusieurs  modes  de  generation.         [0^4] 

Paris,  C.-R.  Ac.  sc,  116,  1352-1354. 
(Cf.  Lie,  18921.) 

4.  Verallgemeinerung    der    Grundlagen    der    gevvohnlich    complexen 

Functionen.  [B12f] 

Leipzig,  Ber.  Ges.  Wiss.,  45  (1893)  828-848  ;  46  (1894),  120-134. 

Schlegel,  V.     Ueber  Projectionen  der  mehrdimensionalen  regelmassigen  Korper. 

Jahresber.  D.  MathVer.,  Berlin,  2,  66-69.  [KMc,  X9] 

Schmidt,  H.  Geometrische  Untersuchungen.  (I.  Die  Axiome  der  Geometrie : 
II.   DieSphiirik.)  .    [Qla] 

J.  Math.,  Berlin,  112,  112-139,  319-348. 

Schoute,  P.  H.     1.  Regelmiissige  Schnitte  und  Projectionen  des  Achtzelles,  Sech- 
zehnzelles  und  Vierundzwanzigzelles  im  vierdimcnsionalen  Raume.         [KMc] 
Amsterdam,  Verb.  K.  Akad.  Wet.,  le  Sect.,  Deel  II,  No.  2,  pp.  14  (1  i±) ; 
No.  4,  pp.  17  (1  pi.). 

2.  Regelmiissige  Schnitte  und  Projectionen  des  Hundertzwanzigzelles 

und  Sechshundertzelles  im  vierdimensionalen  Raume.  [K^4c] 

Amsterdam,  Verb.  K.  Akad.  Wet.,  le  Sect.,  Deel  II,  No.  7,  pp.  26  (7  pi. 

and  3  tab.). 
Also  publ.  sep.     Amsterdam  :  J.  Miiller.     8vo.     pp.  26. 
Review  :   MonHfte.  Math.  Phys.,  Wien,  7  (1896),  LitBer.  13. 
Continued  1907^. 

Schubert,  H.     The  fourth  dimension.  [Q2a] 

Monist,  Chicago,  3,  402-449. 
Reprinted  in  1898. 

Schiiler,  W.  F.  Der  Satz  von  der  Winkelsumme  im  Dreieck,  oder  das  XI  Axiom 
des  Euklid.  [Qlaa] 

Miincben  :   Im  Selbstverlage  des  Verf.  (Autogr.).     4to.     jip.  30. 
See  1890. 

Schur,  F.     Suir  area  delle  figure  plane  limitate  da  linee  rette.  [Qla] 

Period,  mat.,  Livorno,  8,  153-155. 

Semikol^nov,  G.  [Studies  on  the  geometry  of  Lobacevskij  :  (1)  Theorem  of 
Pythagoras  in  the  geometry  of  L.,  pp.  xli  -f  48  (1893)  ;  (2)  On  the  measure- 
ment of  the  area  of  figures,  pp.  iv  +  104  (1894).]     (Russian.)    — ^ 

Libau.     4to.     Each  pirt,  1  rouble.  [Qlb  (K3c,  05b)] 

Simon,  M.     Zur  Volumbestimmung  in  der  Lobatschcfsky'schen  Geometrie. 

Math.  Ann..  Leipzig,  42,  471-484.  [Qlb  (05a)] 

Sokolov,   N.   P.    SnaMenie    H3C.Tfeji;oBaHitt  JIoSaqeBCKaro  b-b  reoMerpin,  h  hxij 

B.iiHuie   Ha   ea   Aa;ibHtfiniee  paseiiTle.     [The  significance  of  Lobachevsky's 

researches  in  geometry,   and  their  influence  on  later  development]       [V2b5] 

Kiev,  Otc.  prot.  fiz.-mat.  Obsc.,  1893,  and  Kiev,  Izv.  Univ.,  1894,  No.  6, 

1-39. 

Stackel,  P.     1.  Ueber  Systeme  von  Functionen  reeller  Variabeln.  [Q2c;3] 

J.  Math.,  Berlin,  112,  311-318. 
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Stackel,  P.  2.  Ueber  die  Bewegung  eines  Punktes  in  einer  n-fachen  Mannigfaltig- 
keit.  [R7h] 

Math.  Ann.,  Leipzig,  42,  537-563. 
(Cf.  1891.) 

3.  Ueber   dynamische   Probleme,   deren   DifEerentialgleichungen   eine 

infinitesimale  Transformation  gestattet.  [Q2c7,  R7h] 

Leipzig,  Ber.  Ges.  Wiss.,  45,  331-340. 

Staude,  O.  Ueber  die  Bahncurven  eines  in  einem  Raume  von  drei  Dimensionen 
beweglichen  Punktes,  welche  infinitesimale  Transformationen  znlassen. 

Leipzig,  Ber.  Ges.  Wiss.,  45,  511-522.  [Q2C7] 

Suslov,  G.  [Kinematical  interpretation  of  spaces  of  three  dimensions  of  constant 
curvature.]     (Russian.)  [Qle5] 

Kiev,  Otc.  prot.  fiz.-mat.  Obsc.,  1893. 
Kiev,  Izv.  Univ.,  1894,  No.  1,  1-57.     (Cf.  Ihid.,  1892,  No.  2,  1-7.) 

Tilly,  J.  M.  de.     Essai  de  geometric  analytique  generale.  [QL  a-v] 

Bruxelles,  Mem.  cour.  sav.  etr.  Acad.  Roy.  8vo.,  47,  pp.  80. 
Mathesis,  Gand,  1893,  Suppl.,  pp.  80. 
Bruxelles  :   F.  Hayes,     pp.  80. 
{See  1892,  and  Cf.  1870',  1879.) 
Noticed  by  d'Ovidio,  18932. 

Vasiliev,  A.     1.  BpoHHept  h  JIofiaqeBCiviH.    Ji^Ra.  3iiH30Aa  1131.  :kh3hii  nepBuxt 
iipO(|)eccopoB'i>  KaaancKaro  YnHBepcHTeTa.    [Bronnerand  Lobacevskij.    Two 
episodes  in  the  life  of  the  first  professor  of  the  University  of  Kazan.]        [V2b5] 
Kazaii.     8vo.     pp.  15. 

2.  [The  Jesuit  Saccheri.]     (Russian.)  [V2bS] 

Kazan,  Izv. fiz.-mat.  Obsc.  (2),  82. 

Weber,  L.     La  repetition  et  le  temps.  [Vld] 

Rev.  phil.,  Paris,  36,  263-286. 

{See  CoDTUBAT,  1896.) 

Zeuthen,  H.  G.     Forelaesning  over  Mathematikens  Historic.     Oldtid  og  Middelalder. 
Kjobenhavn.    Host.     pp.  viii  +  292.     5  kron.  [V2bj8] 

pp.  115-122,  Anmserkning  om  Geometriens  Forudsaetninger. 
Trans.  German,  1896  ;   French,  1902. 

Zindler,  K.  Synthetische  Gewinnung  geometrischer  linearer  Mannigfaltigkeiten 
beliebiger  Dimensionen.  [P^lf] 

J.  Math.,  Berlin,  111,  303-314. 

Anon.  1.  [Faycci.,  Be.TiTpaMH,  PuMaHHi.,  re;iMroJibu,'b,  JIh,  IlyaHKape]— CSopHHKt 
oo'i.  ocHOBaHijixt  reOMeTpin.  [Collection  relating  to  the  foundations  of 
geometry  published  by  the  Physico-mathematical  Society  of  Kazaii  in  honour 
of  the  Lobacevskij  centenary  celebrations,  consisting  of  the  following 
memoirs: — Beltrami,  1868^,  1868^  (trans,  by  P.  Mey) ;  Riemanm,  1866 
(trans,  by  D.  Sincov) ;  Helmholtz,  1868  (trans,  by  A.  Vasiliev) ;  Lie, 
1886  (trans,  by  Sincov) ;  Poincare,  1887  (trans,  by  Sincov)  ;  and  extract.s 
from  the  letters  between  Gauss  and  Schumacher.]  [Ql] 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  3,  App. 

2,  N.  I.  LobatchefEsky.  [V2b5] 

Nouv.  Ann.  Math.,  Paris  (3),  12,  188-192. 

3.  Demonstration du  theoreme  de  Pythagoie  [d'apres  Terquem,  1828]. 

J.  math,  elem.,  Paris,  17,  60-61.  [Qlaa] 

1894. 

Andrade,  J.     Sur  un  point  de  doctrine  relatif  a  la  theorie  dcs  integralcs  multiples. 
Paris,  C.-R.  Ac.  sc,  119,  1192-1195.  [C2h] 

(3340)  H 
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Arnonx,  G.     Arithmetique  graphique.     Les  espaces  arithmetiques  hypermagiques. 
(Essais  de  psychologie  et  de  metaphysique  positives.)  [XlOa,  Q4] 

Paris :    Gauthier-Villars.     8vo.     pp.  xxiii  +175.     6  fr. 

See    also    Paris,  C.-R.  Assoc.  Fran?,  avanc.  aci.,  20  (Marseille,  1891), 

241-259. 
Reviews:  J.    math,    elcm.,    Paris,  18,    167-168;  Mathesis,  Gand  (2),  4, 
272-273 ;   Bull.    sci.    math.,    Paris    (2),    18,    277-280 ;    Zs.  Math- 
Leipzig,    40    (1895),   214;    Nvt    Tidss.   Math.,    Kjobenhavn,   B  7 
(1896),  16-18;    J.  sci.  math.,'Coimbra,  12  (1896),  57. 
(-See  Lais  ANT,  1894.) 

Bianchi,  L.     Lezioni  di  geometria  difierenziale.  [Qla;3,  e-y] 

Pisa  :  Tip.  Spoerri.  8vo.  pp.  viii  +  541.  20  1. 
(See  especially  Chap.  II,  35-37  ;  XVII,  396-415.) 
Seconda    edizione,    riveduta    e   considerevolmente    aumentata    in    due 

volumi.     Vol.  I.     Pisa :    Spoerri.     8vo.     pp.  524,     (1902.) 
{See  especiallyVol.  I,  Chap.  II,  54-83  ;  Chaps.  XI-XIV,  386-516.) 
Cf.  1886. 
German  trans.,  1896^. 

Biasi,  G.     Sulla  equivalenza  dei  poligoni.  [Qla] 

Period,  mat.,  Livorno,  9,  19-26,  48-52,  85-87. 

Bordiga,  G.  A.     Congruenza  del  4"  ordine  e  della  2'  classe  nello  spazio  a  quattro 
dimensioni.  [N*l] 

Venezia,  Atti  1st.  Ven.  (7),  5,  1605-1620. 

Briickner,  M.     Die  Elemente  der  vierdimensionalen  Geometric  mit  besonderet 
Beriicksichtigung  der  Polytope.  [K^,  4] 

Zwickau,  Jahresber.  Ver.  Natk.,  1893,  pp.  61.     With  3  pi. 
Reviews:  Arch.  Math.,  Leipzig  (2),  14(1895),  26-27  ;  Zs.  Math.,  Leipzig, 
40  (1895),  216-217. 

Burkhardt,  H.     Sur  les  fonctions  de  Green  relatives  a  un  domaine  d'une  dimension. 
Paris,  Bull.  Soc.  math.,  22,  71-75.  [Rocal 

Cajori,  F.     A  history  of  mathematics.  [V2bj3] 

New  York:    The  Macmillan  Co.     Svo.     (pp.  300-307.)     14«. 
Reprint,  1901.     (pp.  301-307.) 

Cassani,  P.     Sulla  geometria  pura  Euclideana  ad  n  dimensioni.  [K^] 

Venezia,  Atti  1st.  Ven.  (7),  5,  820-844. 

Cesaro,  E.     1.  Sulla  geometria  intrinseca  degli  spazii  curvi.  [Qla/3] 

Napoli,  Rend.  Ace.  sc.  (2),  8,  87. 
Napoli,  Atti  Ace.  sc.  (2),  6,  No.  17,  pp.  10. 

2.  Le  formole  di  Codazzi  negli  iperspazii.  [0^2] 

Napoli,  Rend.  Ace.  sc.  (2),  8,  87-91. 

3.  Introduzione  alia  teoria  matematica  della  elasticita.  [T2a^2] 

Torino:    Bocca.     pp.213.     8vo.     (Chap.  XXL  183-213.) 

4.  SuUe  equazioni  dell'  elasticita  negli  iperspazii.  [T2aC^] 

.  Roma,  Rend.  Ace.  Lincei  (5),  Sg,  290-294. 

Cinger,  V.  J.     HeAopaayMluuH  bo  Barjiajtaxi.  na  ocHOBania  reoMexplH.  [Vld] 

PtjML,  iiHTaHHaa  na  ^ocJI'bJ^HeM'^  '  oSineM-B  coSpaniH  IX-ro  C'hfe/ia 
pyccicnx'b  ecTecTBOMcnbiTaxeJieH  ii  BpaqeJi  btj  Mockb"!;  11-ro  AHBapa  1894  r. 
[Misunderstandings  in  the  views  on  the  foundations  of  geometry.  Lecture 
delivered  at  the  last  general  meeting  of  the  9th  congress  of  Russian  scientists 
and  physicians  at  Moscow,  11  Jan.,  1894.] 

Voprosy  filosof.  i  psichol.,  Moskva,  22,  199-213. 

(See  Philippov,  1894  ;   Novikov,  1897.) 
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CuUovin,  T.  H.  A  rigorously  Euclidean  demonstration  of  the  theory  of  parallel 
straight  lines  to  be  introduced  immediately  after  Euc.  I,  26.  [With  a  note  bv 
A.  Cayley.]  .  "  [Qlaa] 

Q.  J.  Math.,  London,  27,  188-191. 

{See  CuLLOviN,  1895,  and  Love,  1895.) 

Czuber,  E.     Ueber  Discriminantenmannigfaltigkeiten  algebraischer  Gleichungen. 
MonHfte  Math.  Phys.,  Wien,  5,  62-67.  [Q2c/3] 

Delboeuf,  J.     Are  the  dimensions  of  the  physical  world  absolute  ?  [Vld] 

Monist,  Chicago,  4,  248-260. 

Dolbnia,  J.     [Notice  of  N.  I.  Lobacevskij.]     (Russian.)  [V2b5] 

St.  Peterburg. 

Dressier,  H.     Grundsatz  oder  Lehrsatz  ?  [Qlaaj 

Zs.  math.  Unterr.,  Leipzig,  25,  498-503. 

Engel,  F.  Ueber  die  Endlichkeit  der  grossten  continuirlichen  Gruppen,  bei  denen 
gevvisse  Systeme  von  Differentialgleichungen  invariant  bleiben.  [Q2c;3] 

Leipzig,  Ber.  Ges.  Wiss.,  46,  297-321. 

Enriques,  F.     1.  Conferenze  di  geometria.  [Q2a] 

Bologna  (Lithogr.).     pp.  136. 

2.  Ricerche  di  geometria  sulle  superficie  algebriche.  [M^ld] 

Torino,  Mem.  Ace.  so.  (2),  44,  171-232. 

3.  Sui  sistemi  lineari  di  superficie  algebriche  le  cui  intersezioni  varia- 

bili  sono  curve  ellittiche.  [M*3,  7c] 

Roma,  Rend.  Ace.  Lincei  (5),  Sj,  481-487,  536-543. 
Also  22,  281-287.     (1893.) 

4.  Sulla  massima  dimensione  dei  sistemi  lineari  di  curve  di  da  to  genere 

appartenenti  ad  una  superficie  algebrica.  [M^ld] 

Torino,  Atti  Ace.  sc,  29,  275-296. 

5.  Sui  fondamenti  della  geometria  proiettiva.  [Qlf»] 

Milano,  Rend.  1st.  Lomb.  (2),  27,  550-567. 

Fambri,  P.  and  P.  Cassani.  Intorno  alia  ultima  pubblicazione :  --  Fondamenti  di 
Geometria  &c."  del  G.  Veronese  [1891].  [Qla,  2] 

Venezia,  Atti  1st.  Ven.  (7),  5,  1421-1427. 

Fano,  G.  Sopra  le  curve  di  dato  ordine  e  dei  massimi  gcneri  in  uno  spazio  qual- 
unque.  [M^la,  4] 

Torino,  Mem.  Ace.  sc.  (2),  44,  335-382. 

Orassmann,  H.     Gesammelte  mathematische  und  physikalische  Werke. 

Auf  Veranlassung  der  math.-phys.  Kl.  der  Kgl.  Sachs.  Ges.  der  Wiss. 

herausg.  von  F.  Engel. 
In  3  Biinden  : — 
1.  Band.    1.  Teil:    Die  Ausdehnungslehre  von  1844  und  die  geometrischc 

Analyse.     Mit  Bildniss.     pp.  xv  +  435  (1894).     12  M. 

I.  Band.    2.  Teil:  Die  Ausdehnungslehre  von  1862,pp.viii  +  511  (1896). 

16  M. 

II.  Band.    1.  Teil :  DieAbhandlungen  zur  Geometric  undAnalysis,  pp.  x-{- 

452(1904).     16  M. 

II.  Band.     2.   Teil :    Die  Abhandlungen  zur  Mechanik  und  zur  mathe- 

matischen  Physik,  pp.  viii  +  266  (1902).     14  M. 

III.  Band.  1.  Teil:  Prufungsarbeit  iiber  Ebbe  und  Flut  (1840);  Abh. 
zur  math.  Physik  aus  dem  Nachlasse.     (Unter  der  Presse.) 

III.  Band.  2.  Teil:  Ausfiihrliche  Biographic  H.  Grassmanns,  Verzeichnis 
seiner  gedruckten  Schriften  und  ein  Inventixr  des  mathematisch- 
physikalischen  Nachlasses.     (U.  d.  Pr.) 

Leipzig :  Teubncr. 

(3340)  H  2 
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Gremigni,  M.     Risposto  all'  articolo  del  Prof.  Biasi  -'  SuU'  equivalenza  dei  poli- 
goni."  [Qla] 

Period,  mat.,  Livorno,  9,  99-105. 

Hagen,  J.  G.     Synopsis  der  hoheren  Mathematik.  [Vla/c] 

II.  Band.  Geometrie  der  algebraischen  Gebilde.     (Chap.  T.  The  founda- 
tions of  geometry  ;    V.  The  Ausdehnungslehre.) 
[III.  Band.  Differential-  und  Integralrechnung.     (Chap.  IV.   Groups  of 

transformations.  )j 
Berlin:     Felix   L.    Dames.     I   (1890);     II   (1894),   pp.  viii  +  416 ;   III 
(1900),  pp.  128.     4to. 

Halsted,  G.  B.     1.  Non-euclidean  geometry,  historical  and  expository. 

[Qlb,  V2b;3,5] 
Amer.  Math.  Monthly,  Kidder,  Mo.  1  (1894),  70-72,  112-115,  149-152, 
188-191,  222-223,  259-260,  301-303,  345-346,  378-379,  421-423; 
a  (1895),  10,  42-43,  67-69,  108-109,  144-146,  181,  214,  256-257, 
309-313,  346-348;  3  (1896),  13-14,  35-36,  67-69,  109,  132-133; 
4  (1897),  10,  77-79,  101-102,  170-171,  200,  247-249,  269-270,  307- 
308  ;  5 (1898),  1-2,  67-68,  127-128,  290-291. 
[Contains  a  translation  of  Saccheri,  1733.] 

2.  The  non-euclidean  geometry  inevitable.  [V2bj8] 

Monist,  Chicago,  4,  483-493. 

3.  Corollaries  in  non-euclidean  geometry.  [Ql] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  1,  42. 

4.   History  of  mathematics. 

Educ.  Rev.",  New  York,  8,  90-98. 

Hensel,  K.     Ueber  die  Klassification  der  nicht  homogenen  quadratischen  Formen 
und  der  Oberfliichen  zweiter  Ordnung.  [L^la] 

J.  Math.,  Berlin,  113,  303-317. 

(Cf.  WlJTHOFF,  1899.) 
Hertz,    H.     Gesammelte  Werke.     III.     Die   Prinzipien   der  Mechanik  in  neuem 
Zusammenhange  dargestellt.     Mit  einem  Vorworte  von  H.  Helmholtz.   [Q2c7j 
Leipzig :   Barth. 
Reviews  :  New  York,  Bull.  Amer.  Math.  Soc.  (2),  1,  73  ;  Nature,  London, 

51,  283-285.     (See  Lorentz,  1902.) 
Trans.  Engl.,  1899. 

Hoppe,  R.     Bedingung,  unter  der  vier  von  einem  Punkte  aus  gesehene  Punkte 
in  einem  Raume  liegen.  [K*13] 

Arch.  Math.,  Leipzig  (2),  13,  100-101. 

Hyde,  E.  W.     The  screw  as  a  unit  in  a  Grassmannian  system  of  the  sixth  order. 

Ann.  Math.,  Cambridge,  Mass.,  8,  38-44.  [B12c] 

Abstract  in  Proc.  Amer.  Assoc.  Adv.  Sci.  (1893),  53. 

Jubinal,  H.     Demonstration  du  postulatum  d'Euclide.  [QlaaJ 

Tarbes :   Crohare. 

Kantor,    S.     1.  Sopra   le   caratteristiche   delle   trasformazioni    quadratiche   nello 
spazio  a  r  dimension!.  [P^4bJ 

Milano,  Rend.  1st.  Lomb.  (2),  27,  477-485. 

2.  Sopra   le   trasformazioni    quadratiche    jjeriodiche  nello  spazio  a  r 

dimension!.  [P24b] 

Milano,  Rend.  1st.  Lomb.  (2),  27  (1894),  712-722,  749-759  ;   28  (1895), 
249-263,  298-312. 

Kapteijn,  W.     1.  Sur  les  triangles  de  M.  Schwarz.  [Ql] 

Bull.  sci.  math.,  Paris  (2),  18,  36-51. 

2.   Over  de  dreihoeken  van  Schwarz.  TQl] 

Amsterdam,  Nieuw  Archief  Wisk.  (2),  1,  185-200. 
(See  PoiNCARB,  Acta  Math.,  1,  1882.) 
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Klein,  F.  1.  The  Evanston  Colloquium.  Lectures  on  Mathematics  delivered 
from  Aug.  28  to  Sept.  9,  1893,  before  members  of  the  Congress  of  Mathe- 
matics held  in  connect  on  with  the  World's  Fair  in  Chicago  at  North- Western 
University,  Evanston,  111.     Reported  by  Alexander  Ziwet.  [QI] 

New  York  and  London  :   Macmillan  &  Co.     8vo.     pp.  ix  -\-  109.      6*. 
(Especially  No.  11,  which  is  entitled  "The  most  recent  Advances  in  Non- 
Euclidean  Geometry.") 
Trans.  French,  1898,  18961  (in  part)  ;  Polish,  1899. 

Reviews:  New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  3,  119-122; 
Monist,  Chicago,  4,  100-102  ;  by  Halsted,  Ann.  Math.,  Cambridge, 
Mass.,  8  (1893-94),  100-102;  Zs.  Math.,  Leipzig,  40,  HistLit. 
41-43  ;    Bull.  sc.  math.,  Paris  (2),  20  (1898),  299-302. 

2.  Riemann  und  seine  Bedeutung  fiir  die  Entwickelung  der  modernen 

Mathematik.  [Address  delivered  at  the  general  session  of  the  Versammlung 
Deutscher  Naturforscher  und  Aerzte  in  Vienna,  Sept.  27,  1894.]  [V2b51 

Verb.  Ges.  D.  Naturf.,  66  (Wien).  57-72;   Tageblatt,  212-221. 
Jahresber.  D.  MathVer.,  Berlin,  4  (1894),  71-87. 
Abstract  in  Zs.  math.  Unterr.,  Leipzig,  26,  55-66. 
Trans.  English,  1895^ ;   Italian,  1895^. 

Lachtin,  L.  K.     [The  life  and  scientific  discoveries  of  N.  I.  Lobacevskij.]  (Russian.) 
Matem.  Shorn.,  Moskva,  17,  474-494.  rV2b5] 

Laisant,  C.  A.  Principes  de  la  methode  de  M.  Arnoux  concernant  I'etude  des 
espaces  arithmetiques  hypermagiques.  [XlOa] 

Paris,  Bull.  Soc.  math.,  22,  28-36. 
(-See  Arnoux,  1894.) 

Lechalas,  G.     M.  Delbceuf  et  le  probleme  des  mondes  semblables.     [1893.]     [Vld] 
Rev.  phil.,  Paris,  37,  73-78. 
Reponse  de  M.  Delbceuf,  Ibid.,  78-84. 

Liers,  E.     Ueber  den  Inhalt  des  vierdimensionalen  Pentaeders.  [K^l] 

Arch.  Math.,  Leipzig  (2),  12,  344-351. 

Litvinova,  E.  F.  H.  IT.  JIo6a4eBCKiH.  Ero  aciiant.  h  nayHiiaa  aiaTejbHocTb. 
Hiorpa(j)iiiecKiH  oiepKt  E.  ().  JIwtbhhoboh.  Ct.  nopTpeTOMi.  JIo6aReBCKaro, 
rpaBiipoBamiuMi.  Bi>  JleiiimHrt;  re^aHOMrb.  (}Kn3Hb  SaM'biaTe.ibHbixT. 
JIwAeH.     BioipacjjiwecKaH  6HCjiioTeKa  <1>.  ITaBJienKOBa). 

[N.  I.  Lobacevskij.  His  Life  and  scientific  activity.  Biographical  sketch  by 
E.  F.  L.  With  a  portrait  of  Lobacevskij  engraved  at  Leipzig  by  Gedan.  (Lives 
of  remarkable  men.     Pavlenkov's  Biographical  Library.)]  [V2b5] 

S.  Peterburg :  Soikin.     pp.  79. 

Love,  A.   E.  H.     1.  On  the  kinematical  discrimination  of  Euclidean  and  non- 
Euclidean  geometries.     [Title.]  [Qlay] 
London,  Proc.  Math.  Soc,  25,  360. 
[See  Nature,  London,  50,  92-93  for  a  report  of  this  paper.] 

L[ove],  A.  E.  H.  2.  The  principles  of  pure  mathematics.  Abstract  geometry. 
[Review  of  Veronese.  1894i.]  [Qla] 

Nature,  London,  50,  493-494,  520-521. 

Maccaferri,  E.     Susli  insiemi  continui  e  sugli  insiemi  conne-ssi.  [J5b] 

Riv.  mat.r  Torino,  4,  97-103. 

Mansion,  P.     1.  SurleprincipefondamentaldelageometrieRiemannienne.     [Qlc] 
Mathesis,  Gand  (2),  4,  180-183. 

2.    Essai   d'exposition    elementaire   des   ])rincipes    fondamentaux    de 

la  geometric  non-euclidienne  de  Riemann.  [Qlc] 

Mathesis,  Gand  (2),  5,  Suppl.  II,  8-21  (1895). 
Compte  rendu  du  troisieme  congres  scientifique  international  des  Catho- 

liques,  Section  des  sciences  math,  et  nat.,  7  (1894),  pp.  12-26. 
(-Sec  1895^     Cf.  G^jkard,  1893^.) 
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Oss,  S.  L.  van.     Die  Bewegungsgruppen  der  regelmassigen  Gebilde  von  vier  Dimen- 
sionen.  [K^4c] 

Diss.     Giessen,     1,20  M. 
(Cf.  1900.) 

Page,  J.  M.     Transformation  groups  in  space  of  four  dimensions.  [J4fa] 

Ann.  Math.,  Cambridge,  Mass.,  9,  11-22. 
(Cf.  1888.) 

Painlev^,  P.     Sur  les  mouvements  et  les  trajectoires  reels  des  systemcs.  [QScy] 

Paris,  Bull.  Soc.  math.,  22,  136-184. 

Palatini,  F.     Sull'  assioma  delle  parallele,  sulla  definizione  del  piano  e  sull'  ugua- 
glianza  delle  figure.  [Qla,  a] 

Period,  mat.,  Livorno,  9,  7-14. 

Peano,  G.     Sui  fondamenti  della  geometria.  [Qla] 

Riv.  mat.,  Torino,  4,  51-90. 
(Cf.  1889.) 

Philippov,  M.  M.      0   reoMeTpin  JIodaHeBCKaro.     [On  Lobachevsky's  geometry 
and  space  of  many  dimensions.]  [Ql,  2aJ 

Naucn.  Obozr.,  St.  Peterburg,  Nos.  15,  19,  22,  24,  25,  27,  28. 
[Opposes  ZiNGER,  1894.] 

Plamenevskil,  J.     [Life  and  scientific  writings  of  Lobacevskij.     Address  delivered 
at  the  commemoration  meeting  of  the  3.  Gymnasium  in  Tiflis.]     (Russian.) 
Tiflis.    —^  '  [V2b5] 

Rath,  E.     Die  Grundformeln  der  allgemeinen  Kurven-  und  Flachentheorie  im  nicht- 
euklidischen  Raume.  [Ql  (0)] 

Diss.     Tubingen :    Laupp.     1,50  M. 

Beishaus,  T.     Zur  Parallelenfrage.  [Qla^S 

Pr.  (No.  147)  Gymn.     Stralsund :   Bremer.     4to.     pp.14.     1  M. 
Beweis  des  Parallelensatzes  und  des  Satzes  von  der  Winkelsumme  im 
Dreieck  ohne  Hiilfe  eines  zweifelhaften  Axioms.     (P.) 

B^thy,  M.     1.   Zum  Beweise  des  Hauptsatzes  iiber  die  Endlichgleichheit  zweier 
ebenen  Systeme.  [Qla] 

Math.  Ann.,  Leipzig,  45,  471-472. 
Math.  natw.  Ber.  Ungarn.,  Budapest,  12,  72-73. 

2.  A  vegszen'i  egyenloseg  fotetelenek  bebizonyitasahoz.  [Qla] 

Math.  Termt.  Ert.,  Budapest,  12,  279-280. 
See  1893. 

Reyes  y  Prosper,  V.     1.  Breve  resena  historica  de  la  geometria  no-euclidea,  espe- 
cialmente  de  dos  y  tres  dimensiones.  [V2b/3] 

Progreso  mat.,  Zaragoza,  4,  13-16. 

2.  Wolgfang  y  Juan  Bolyai.     Resena  bio-bibliografica.  [V2bS] 

Progreso  mat.,  Zaragoza,  4,  37-40. 
[After  Schmidt,  1867.] 

Roberto,  G.     Iperdimensioni.  [Q2a] 

Potenza  :   Garamone  e  Marchesiello. 

Schilling,  F.     Beitrage  zur  geometrischen  Theorie  der  Schwarz'  schen  s-Function. 
Math.  Ann.,  Leipzig,  44,  162-260.  [Ql  (K9b)] 

Also  Diss.     Gottingen. 
Continued,  1895. 

Schlesel,    V.     1.  Petites  observations   mathematiques.      [5th   note — proof   of   a 
theorem  of  Killing  in  w-dimensional  geometry.]  [K^] 

Progreso  Mat.,  Zaragoza,  4,  219-222. 

2.   On  the  problem  of  the  minimum  sum  of  the  distances  of  a  point 

from  given  points.     [Translated  by  A.  Z[iwet].]  [K^] 

New  York,  N.  Y.,  Bull.  Amer.  Math,  Soc.  (2),  1,  33-52. 
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Schoute,  P.  H.     On  the  order  of  the  groups  related  to  the  anallagmatic  displace- 
ments of  the  regular  bodies  in  w-dimensional  space.  [K*4c] 
Rep.  Brit.  Ass.,  64  (Oxford),  562-563. 
Schubert,    H.     Allgemeine    Anzahlfunktionen    fiir    Kegelschnitte,    Flachen    und 
Raume  zweiten  Grades  in  n  Dimensionen.                                                      [N^2aJ 
Math.  Ann.,  Leipzig,  45,  153-206. 
Scott,  C.  A.     An  introductory  account  of  certain  modern  ideas  and  methods  in 
plane  analytical  geometry.                                                                                 [QleaJ 
London:    Macmillan  &  Co.     8vo.     10s.     (Chap.  XII,  The  Absolute.) 

Segre,  C.     Introduzione  alia  geometria  sopra  un  ente  algebrico    semplicemente 

infinito.  \WT[ 

Ann.  mat.,  Milano  (2),  22,  41-143. 

Simon,  M.     Construction  der  Tangente  an  Kreis  und  Grenzkreis,  und  Beweis,  dass 

der  Lobatschefsky'sche  Raum   ein  doppelt  unendliche  Menge  von   Kugeln 

mit  unendlich  grossem  Radius  enthiilt.  [Qlb  (K10,18)] 

Jahresber.  D.  Math.  Ver.,  Berlin,  3,  80-82. 

Siskin,  N.J.     „  IIpocTpaiiCTBO  "  JIoda'ieBCKaro.     [Lobacevskij's  "  Space."]     [Qlb] 
Voprosy  filosof.  i  psichol.,  Moskva,  21,  115-135. 

Smirnov,  A.  J.     Out  aKcioMaxij  reoMeipiH,  •srt,  cbhsm  ct  yqenieMt  HeoreoMeTpoB'b 

0  npocTpaucTBaxt  pasHuxt  (jiopM-b  ii  MHonixt  iisMipeHifi.     [On  the  axioms 

of  geometry,  in  connection  with  the  modern  geometrical  theory  of  spaces 

of  different  forms  and  many  dimensions.]  [Vld] 

In  "[The  Lobacevskij  Centenary],"  Anon.,  1894. 

Stackel,  P.     tJber  Biegungen  von  n-fach  ausgedehnten  Mannigfaltigkeiten.     [0-2] 

J.  Math.,  Berlin,  113,  102-114. 

(Cf.  ScHUR,  18862 ;  C.  J.  Monro,  1878^.) 
Tannery,  P.     La  theorie  de  la  connaissance  mathcmatique.  [Vld] 

Rev.  phil.,  Paris,  38,  52-62. 
Turksma,  B.     De  eerste  en  tweede  variatie  van  enkelvoudige  integralen  en  hare 
toepassing  op  het  beginsel  van  Hamilton  en  dat  der  kleinste  werking.      [Q2C7] 

Diss.     Amsterdam  :    G.  Binger.     pp.  87.     2  M. 

Vasiliev,  A.      1.  HHKOJiaii  HBanoBH^Tb  1  JIodaHeBCKift.     [Nikolaj    Ivanovic    Loba- 
cevskij.] "  [V2b5] 
Address  delivered  at  the  commemoration  meeting  of  the  Imperial  Uni- 
versity of  Kasan,  October  22  [Nov.  2],  1893.  ' 
<See  Anon.,  1894. 

Trans.  English,  1894^ ;  French,  1896^;  German,  1895^ ;  Spanish,  1895^. 
Abstract  in  Czech  by  Weyr,  1896. 

2.  Nicolai    Ivanovitch    Lobachevski.     Address    pronounced    at    the 

commemorative  meeting  of  the  Imperial  University  of  Kazan.     Translated 
from  the  Russian,  with  a  preface,  by  G.  B.Halsted.  [V2b5] 

Austin,   Texas.     8vo.     Neomonic  Series,  Vol.  I,  pp.  40. 
Noticed  in  Science,  New  York,  N.  Y.,  March  29,  1895  ;     by  C.  S.  Peirce 
in  Nation,  New  York,  N.  Y.,  April  4,  1895. 

3.  Lobachevsky  as  algebraist  and  analyst.  [V2bS] 

New  York,  N.  Y.,  Bull.  N.  Y.  Math.  Soc,  3,  231-235. 

Veronese,    G.     1.  Grundziige    der    Geometrie    von    mehreren    Dimensionen    und 
mehreren  .\rten  geradliniger  Einheiten  in  elementarer  Form  entwickelt. 

[Trans,  of  1891  by  Adolf  Schepp.]  [Qla,  d,  2] 

Leipzig :    Teubner.     8vo.     pp.  xlvii  -f  710.     20M. 

A  discussion  between  Veronese  and  Peano  was  carried  on  by  letters  in 

Riv.  Mat.,  Torino,  1,  267-269,  and  Palermo,   Rend.   Circ.   mat..  6 

(1892),  40-41,  42-47,  160. 
Reviews:  Arch. Math.,  Leipzig  (2),  14  (1895),  28  ;   Gottingische  gel.  Anz., 

1895,  929-939;    Rev.  gen.  sci.,  Paris,  6  (1895),  788;    Zs.  Math., 

Leipzig,  42,  63-67 ;  MonHfte  Math.  Phys..  Wien,  8,  22;  Love,  18942. 


120  Chronological  Catalogue.  1894 

Veronese,  G,     2.  Osservazioni  sui  principii  della  geometria.  [Qla] 

Padova,  Atti  Mem.  Ace,  10,  195-216, 

(Cf.  1891.) 
Wagner,  N.  P.     Hsi.  :ich3HH  Be.THKaro   reoMCTpa.    [Life  of  the  great  geometer 
[Lobachevsky].]  [V2b5] 

St.  Petersburg,     pp.  24. 

Wiener,  H.     Weiteres  iiber  Grundlagen  und  Aufbau  der  Geomctrie.  [Qla] 

Jahresber.  D.  MathVer.,  Berlin,  3,  70-80. 

Cf.  1891. 
Wirtinger,  W.     Ueber  die  Rectification  algebraischer  Curven,  insbesondere  der- 
jenigen  drifter  Ordnung^  bei  projectiver  Massbestimmung.  [Qlcaj 

MonHfte.  Math.  Phys.,  Wien,  5,  92-96. 

Anon.     [The  Lobacevskij  Centenary  at  the  University  of  Kazan,  22-24  Oct.  (3-5 
Nov.),  1893.]     (Russian,  German  and  French.)  [V2b5] 

Kazan,     pp.  210.     (With  portrait  of  Lobachevsky.)     1  roub'e.    -^*- 
Kazan,  Zap.  Univ.,  1893,  No.  4,  1-8  ;  Izv.  fiz.-mat.  Obsc.  (2),  42,  4. 
[Contains  addresses  by:  F.  Suvorov,  a  po])ular  account  of  the  nature  of 
non-euclidean  geometry  (see  also  Weyk,    1896) ;    Vasiliev,  1894"^ ; 
Smirnov,  1894  ;  and  J.  A.  Isnoskov  on  Lobachevsky's  activity  in 
the  Economical  Society  of  Kazan]. 
Review :   New  York,  BxiU.  Amer.Math.  Soc.  (2),  1,  125-126. 

1895. 

Archimovid,  Z.     H.   II.   JEooaHeBCKiu  h  ocHOBania  cro  reoMexpimecKOli  cncieMU. 
[N.  I.  Lobachevsky  and  the  foundations  of  his  geometrical  system.] 

Kiev.  [Qlb,  V2bS] 

Aschieri,  F.     Fondamenti  di  geometria  analitica.  [K^j 

Modena,  Mem.  Ace.  (2),  11,  301-338. 

Aiitonne,  L.     1.  Sur  les  varietes  unicursales  a  deux  dimensions.  [M'7a] 

Paris,  C.-R.  Ac.  sc,  121,  673-676. 
-Abstract  in  Verb.  1.  intern.  Math.  Congr.  (Ziirich),  Leipzig  (1897),  224- 
226. 

2.  Sur  les  varietes  unicursales  a  trois  dimensions.  [M^7a] 

Paris,  C.-R.  Ac.  sc,  121,  881-883,  1129-1130. 

Abstract  in  Verb.  1.  intern.  Math.  Congr.  (Zurich),  Leipzig  (1897).  224- 
226. 

Banal,  R.     Di  una  classe  di  superficie  a  tre  dimension!  a  curvatura  totale  nulla. 

Venezia,  Atti  1st.  Ven.  (7),  6,  998-1004.  [0*2] 

Bertini,  E.     Sugli  spazi  lineari  delle  quadriche  a  numero  pari  di  dimension!.     [L'7] 
Torino,  Atti  Ace.  sc,  30,  350-354  {190-194}. 
(Cf.  Segre,  18845.) 

Berzolari,  L.     1.  SuUe  corrispondenze  algebiiche  {m^,  nij, to^)  fra  r  punti 

di  uno  spazio  lineare  di  quante  si  vogliano  dimensioni.  [P*6] 

Roma,  Rend.  Ace  Lincei  (5),  42,  148-155. 

2.  SuUe  secanti  multiple  di  una  curva  algebrica  dello  spazio  a  tre  od 

a  quattro  dimensioni.  [N*2a] 

Palermo,  Rend.  Circ.  mat.,  9,  186-197. 

(Cf.Geiser,  Ueber  die  dreifachcn  Secanten  eineralgebraischenRaumcurve. 
Chelini,  Coll.  Math.  ( 1881 ),  294-307 ;  Picquet,  Sur  les  courbes  gauches 
algebriques ;  surface  engendree  par  les  secantes  triples ;  nombre 
des  secantes  quadruples.  Paris,  Bull.  soc.  math.,  1  (1875),  260-280; 
Casteknuovo,  1889^.) 

Bianchi,  L.     SuUe  superficie  a  curvatura  nulla  negli  spazi  di  curvatura  costante. 

Torino,  Atti  Ace.  sc,  30.  743-755  {475^87}.  [Qlc  (06g)] 

(Cf.  18962.) 
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Bonnel,  J.  F.     Les  hypotheses  dans  la  geometric.     [Elements  de  la  theorie  atomique 

de  la  geometrie.]  [Vld,  Qlaa] 

Lyon,    Mem.    Acad.    Sci.    bel.-let.     (3),    3    (1895).    241-261,    351-364; 

4  (1896).  129-140.  373-393,  433-455;  5  (1898),  401-429. 
Also  scp.  Gauthier-Villars.     Bvo. 

Brill,  J.     On  certain  general  properties  of  point  transformations.  [P*6] 

Q.  J.  Math.,  London,  27,  356-362. 

Brunei,  G.     1.  Remarque  sur  I'ensemble  des  duades  que  Ton  peut  former  avec 
N  elements.  [Q4] 

Bordeaux,  Proc.-verb.  Soc.  Sci.  phys.  nat.,  1895-96,  6-11. 

2.  Sur  les  surfaces  et  les  espaces  a  un  seul  cote.  [Q3b] 

Bordeaux,  Proc.-verb.  Soc.  Sci.  phys.  nat.,  1895  96,  26-27. 
(Cf.  POINCARE,  18951.) 

Burkhardt,  H.     Beitrage  zu  den  Untersuchungen  iiber  die  Grundlagen  der  Geo- 
metrie. [Qla] 
Gottingen,  Nachr.  Ges.  Wiss.,  1895,  114-118. 

Surnside,  W.     1.'  On  the  kinematics  of  non-Euclidean  space.  [^^] 

London,  Proc.  math.  Soc,  26,  33-56. 

2.   On  two  theorems  in  elementary  kinematics.  [Rlj] 

Mes3.  Math.,  Cambridge  (2),  25,  74-76. 

Caldarera,  G.     Sulla  rigata  del  quarto  ordine  come  superficie  transversale  nello 
spazio  a  quattro  dimensioni.  [M*6,  4] 

Acireale,  Atti  Ace.  Zelanti  (n.s.),  7,  141-134. 

Calinon,  A.     La  geometrie  a  deux  dimensions  des  surfaces  a  courbure  constante. 

Nancy  and  Paris :    Gauthier-Villars.     8vo.     2,50  fr.  [Qle^J 

Nancy,  Bull.  Soc.  sci.  (2),  14,  1-44. 

Cassani,  P.     Sugli  angoli  degli  spazi  lineari  in  un  ambiente  a  iiiu  dimensioni.       [K^] 
Venezia,  Atti  Ist.  Ven.  (7),  6,  388-393. 

Cesaro,  E.     Le  deformazioni  infinitesime  degli  iperspazii.  [0^2] 

Napoli,  Rend.  Ace.  sc.  (3),  1,  47-36. 

Chisholm,  G.     Algebraisch-gruppentheoretische  Untersuchungen  zur  sphiirischen 
Trigonometrie.  [Q2ca] 

Diss.     Gottingen :    Vandenhoeck  und  Ruprecht.     Bvo.  pp.  68.     2  M. 
(Cf.G.  C.Young,  1899.) 

Crivetz,  T.     1.  Incercare  asupra  postulatului  lui  Euclide.  [Qlaa] 

Bucuresci.     Bvo.     pp.  24.     2s. 

2.  Essai  sur  le  postulat  d'Euclide.  [Qlaa] 

Bucarest:    Socecu.     8vo.     pp.  40. 

Noticed  in  Zs.  Math.,  Leipzig,  42  (1897),   HistLit,  Abt.  180;   Mathesis, 
Gand  (2),  5,  193. 

CuUovin,  T.  H.     Note  to  my  proof  of  Euclid's  twelfth  axiom.  [Qlaa] 

Q.  J.  Math.,  London,  27,  225-227. 
{See  Cullovin,  1894,  and  Love,  1895.) 

Dellac,  H.  (G.  Loria,  A.  Vassilief,  N.  Quint).     Q.  436.     Existe-t-il  une  discussion 
des  divers  essais  de  demonstration  du  postulatum  d'Euclide  ?     [Qlaa,  V2b7] 
Intermed.  Moth.,  Paris,  2,  405,  406. 

Del  Pezzo,   P.     Alcuni  sistemi  omnloidici  di   quadriche  nello  spazio  a   quattro 
dimensioni.  [L*19] 

Napoli,  Rend.  Ace.  sc.  (3).  1,  133-139. 

Dickstein,  S.     [Geometry  and  experience.]     (Polish.)  [Vld] 

Wszcchswiat,  Warszawa,  14,  97-99. 
(Cf.  Straszewicz,  1895.) 
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Dreyer,  F.     Studien  zu  Methodenlehre  imd  Erkenntnisskritik.  [Vld] 

Leipzig  :    Engelmann.     pp.  xiii  +  223. 
Footnote,  §  29a,  pp.  137-141,  Kritik  der  Metageometrie. 
See  1903. 

Dyck,  W.     Beitriige  zur  Potentialtheorie.     I,  II.  [C2h] 

Munchen,  SitzBer.  Ak.  Wiss.,  25,  261-277,  447-500  (1895). 

III.  Ueber  die  Bestimmung  der  Anzahl  der  Nullstcllen   eines   Systems 

von  Functionen  mehrerer  Veriinderlichen  in  einem  gcgebenen  Bereiche 

und  iiber  die  Berechnung  der  Werte  einer  gegebenen  Function  in 

diesem  Punkte.  [C2hl 

Munchen,  SitzBer.  Ak.  Wiss.,  28,  203-224  (1898). 

Enriiiues,  F.     Si.i  sistemi  lineari  di  superficie  algebriche  ad  intersezioni  variabili 
iperellittiche.  [M*l  d,  f,  7c] 

Math.  Ann.,  Leipzig,  46,  179-199. 
(Cf.  18935  and  a  note  in  Roma,  Rend.  Ace.  Lincei  (5),  2,^  (1893),  3-9.) 

Fano,  G.     1.  Sopra  alcune  considerazioni  geometriche  che  si  collegano  alia  teoria 
delle  equazioni  differenziali  lineari.  [Q2cfl] 

Roma,  Rend.  Ace.  Lincei  (5),  4i,  18-25. 

(Cf.  Halphen,  Memoire  sur  la  reduction  des  equations  differentielles 
lineaires  aux  formes  intcgrales,  Paris,  Mem.  pres.  div.  sav.,  28  (1883- 
84),  pp.  301.) 

2.  Sopra  certe  curve  razionyli  di  uno  spazio  qualunque,  e    sopra    certe 

equazioni  differenziali  lineari,  che  con  queste  curve  si  possono  rappresentare. 
Roma,  Rend.  Ace.  Lincei  (5)  ij,  51-57.  [MHa] 

3.  Sulle  equazioni  differenziali  lineari  di  ordine  qualunque,  che  definiscono 

curve  contenute  in  superficie  algebriche.  [M^ld] 

Roma,  Rend.  Ace.  Lincei  (5),  4i,  322-330. 
[Extension  to  S,;  of  the  methods  and  results  of  two  papers,  Ihid.,  232-239, 

292-300.] 
(Cf.  BoREL,  1892  ;  Lie,  1891.) 

4.   (With  F.  Enriques).    Sui  postulati  fondamentali  della  geometria  pro- 


jettiva.     Corrispondenza  [fra  G.  Fano  e  F.  Enriqucs.]  [Qla] 

Palermo,  Rend.  Circ.  mat.,  9,  79-85. 
(Cf.  Fano,  1892  :   Enriques,  1894^.) 

Farjon,  F.     Note  de  geometric.     [Introduction  a  la  geometric  des  hyperespaces.] 

Nouv.  Ann.  Math.,  Paris  (3),  14,  101-108.  [Q2aJ 

Fibbi,  C.     I  sistemi  doppiamente  infiniti  di  raggi  negli  spazii  di  curvatura  costante. 
Pisa,  Ann.  Scuola  norm.,  7,  No.  1,  pp.  100.  [Ql  (NU)] 

?orsyth,  A.  R.     Biographical  notice  of  Arthur  Cayley.  LV2b5] 

Cayley's  Coll.  Papers,  VIII,  pp.  ix-xliv  (in  particular  pp.  xxxiii-xxxvii). 
Reprinted  from  London,  Proc.  R.  Soc,  58  (1895),  i-xliii. 

Frattini,  G.     Intorno  al  postulato  dell'  equivalenza.  [Qla] 

Period,  mat.,  Livorno,  10,  153-154. 

Frolov,  M.     Demonstration  de  I'axiome  XI  d'Euclide.  [Qlaa] 

Paris  :    Gauthier  Villars.     8vo.     pp.  22.     With  1  pi. 
{See  Mansion.  189Gi,  and  Frolov,  1890.     The  fallacy  exposed  by  Stacke 

Zs.  Math.,  Leipzig,  42,  HistLit.  Abt.  (1897),  179-180.) 
Review:  J.  math,  clem.,  Paris,  19,  39. 

Galdeano,  Z.  G.  de.     Nociones  sobre  los  sistemas  gcomctricos.  [Ql 

Progreso  mat.,  Zaragoza,  5,  57-67. 

Gremigni,  M.     1.  Sull'  equivalenza  dei  poligoni  piani  e  sferici.      Dimostraziono 
d'un  assioma  d'Euclide.  [Qla] 

Firenze:   Bemporad.     pp.  19. 

2.  Aggiunte  e  note  alia  teoria  dei  poligoni  equivalenti,  [Qla] 

Firenze :   Bemporad.     pp.  8. 
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Hadamard,  J.     1.  Sur  les  elements  infinitesimaux  du  second  ordre  dans  les  trans- 
formations ponctuelles.  [P^6] 
Bordeaux,  Proc.-verb.  Soc.  sci.  phys.  nat.,  1895-96,  11-15. 

2.  Sur  la  geometrie  non-euclidienne.  [Ql] 

Bordeaux,  Proc.-verb.  Soc.  Sci.  phys.  nat.,  1895-96,  24-25. 
[Commentary  on  Poincare,  1891.] 

Halsted,  G.  B.     1.  Biography  of  Arthur  Cayley.  [V2b5] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  2,  102-lOC. 
Review  of  Reviews,  June,  1895,  pp.  ()93-(594. 

2.  Biography  of  Lobachevsky.  [V2b5] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  2,  137-139. 

3.  Biography  of  J.  H.  Lambert.  [V2b8] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  2,  209-211. 

4.  The  Helmholtz-Lie  deduction  of  non-euclidean  geometry.       [Qla7] 

Math.  Messenger,  8. 
Hess,    E.     Ueber   regelmassige   Einteilungen   des   dreidimensionalen   spharischen 
Raumes.  [Qlc  (K14g)] 

Marburg,  SitzBer.  Ges.  Natw.,  1895,  29-50. 
Hilbert,  D.     Ueber  die  gerade  Linie  als  kiirzeste  Verbindung  zweier  Punkte.      [Qla] 

Math.  Ann.,  Leipzig,  46,  91-96. 

Also  App.  I  to  Grundlagen  der  Geometrie,  2nd  ed.,  1903^. 

Trans.  French,  190P. 
Isely,   L.     La   geometrie  non-euclidienne.  [Qlb,2aJ 

Neuchatel,  Bull.  Soc.  sc.  nat.,  24  (1895-96),  137-148;     25    (1896-97), 
253-255. 

Arch^ScirPhys.,  Geneve  (4),  1  (189G),  387-391. 

Kagan,   V.   F.     1.  Demonstration  nouvelle  des  equations  fondamen tales    de  la 
geometrie  de  I'espace  de  courbure  constante  negative.  [Qlb  (K20e)] 

Nouv.  Ann.  Math.,  Paris  (3),  14,  20-30. 
(Cf.  1893.) 

2.  Note  sur  une  formule  bien  connue  de  la  geometrie  imaginaire. 

Nouv.  Ann.  Math.,  Paris  (3),  14,  251-258.  [Qlb  (Kid)] 

3.  [Elements    of    the    analytical    geometry  of  surfaces  of  constant 

negative  curvature.]     (Russian.)    — >■  [Qla/S] 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2).  5„  111-140,  145-184. 

Killing,  W.     Bemerkungen  iiber  Veronese's  transfinite  Zahlen.  [Qla,  J5b] 

Pr.  Akad.  Miinster. 

(See  Math.  Ann.,  Leipzig,  48  (1896),  425-432.) 

Noticed  in  Zs.  Math.,  Leipzig,  42,  67. 
Klein,  F.      1.  Riemann  and  his  significance  for  the  development  of  modern  mathe- 
matics.    (Translated  by  A.  Ziwet.)  [V2b5] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  1,  165-180. 

[Trans,  of  1894^.] 

2.  Riemann   e  la   sua  importanza   nello   sviluppo    della  matematica 

modema.     (Traduzione  di  E.  Pascal.)  [V2b5] 

Ann.  mat.,  Milano  (2),  23,  209-224. 

[Trans,  of  1894^.] 

3.  CpaBHHTejibHoe  odospinie  HOBiittiuHX-B  reoMeTpHqecKHx-b  H3CJit- 

aOBaniii.  [Qla7,  ea,  S,  2,  ca,  J4f  j 

(Translation  of  1872^  by  D.  Sincor.) 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  62  (1895-96),  1-16  ;  6.  (1896),  17-44. 

4.  Polish  trans,  of  1872^  by  Dickstein. 

Prace  mat.-fiz.,  Warszawa,  6,  27-61  (1895). 
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Koenigsberger,  L.  Hermann  von  Helmholtz's  Untersuchungen  iiber  die  Grund- 
lagcn  der  Mathematik  und  Mechanik.     Prorectoratsrede.  [  V^2bS] 

Heidelberg:   Univ.  Buchdr.  J.  Horning.     4to.     pp.  57  (1895). 
Also  Leipzig:    Teubner.     Mit  einem  Lenbach'schen  Bildnis  H.  v.  Helm- 

holtz.     8vo.     pp.  V  +  68  (1896).     2,40  M. 
Trans.  English,  1898. 
Review  :   MonHfte  Math.  Phys.,  Wien,  7,  53  ;  Monist,  Chicago,  6. 

Kohn,  0.  1.  tlber  die  Erweiterung  eines  Grundbegrilies  der  Geometrie  der  Lage. 
[Begrifl  dt  s  Wurfes.]  [P^l  ] 

Math.  Ann  ,  Leipzig,  46.  285-309. 
Jahresber.  D.  MathVer.,  Berlin,  4,  97. 

2.  Zur  geometrischen  Deutung  der  homogenen  Coordinaten.  [K*2] 

Jahresber.  D.  MathVer.,  4,  162-163. 

3.  Die  homogenen  Coordinaten  als  Wiirf-coordinaten.  [K'2] 

Wien,  SitzBer.  Ak.  Wiss.,  104,  1167-1170. 

Lachtin,  L.  K.  06'b  oahom-b  KOUKpeTUOMt  iicTo;iKOBaniH  n;iaHHMeTpin  JIodaHeB- 
CKaro      [On  a  concrete  interpretation  of  the  ])lanimetry  of  Lobacevskij.J 

Matem.  Shorn.,  Moskva,  17,  761-790.  [Qle;8] 

Landsberg,  G.  Zur  Theorie  der  Kriimmungen  eindimensionaler,  in  hoheren 
Mannigfaltigkeiten  enthaltener  Gebilde.  [O'l] 

J.  Math.,  Berlin,  114,  338-344. 

La  Rive,  L.  de.     1.  Sur  I'emploi  d'une  quatrieme  dimension.  [K^  Q2ca] 

Paris,  C.-R.  Ac.  sc.,'  120,  983-986. 

2.  Sur  I'emploi  d'une  quatrieme  dimension  en  geometrie  analytique. 

(Resume  d'une  communication  faite  a  la  Societe  de  Physique  et  d'Histoire 
naturelle  de  Geneve.)  [K^] 

Arch.  Sci.  Phys.,  Geneve,  34,  102, 

Lasker,  E.     1.  Metrical  relations  of  plane  spaces  of  n  dimensions.  [K*] 

Nature,  London,  52,  340-343. 

2.  About  a  certain  class  of  curved  lines  in  space  of  n  manifoldness. 

Nature,  London,  52,  596.  [MHa] 

La  Valine  Poussin,  C.  J.  de.     Sur  la  geometric  non  euclidienne.  [Ql] 

Mathesis,  Gand  (2),  5,  Suppl.  V,  6-15. 
Bruxelles,  Ann.  Soc.  scient.  (2),  19  B,  17-26. 
Rapport  par  M.  de  Tilly,  Bruxelles,  Ann.  Soc.  scient.  (2),  19  A;  45-46. 

Lazzeri,  G.     Sulla  teoria  della  equivalenza  geometrica.  [Qla] 

Period,  mat.,  Livomo,  10,  77-93,  133-141. 

(SeeSFORZA,  1895.) 

Lie,  S.     1.  Untersuchungen  iiber  unendliche  continuirliche  Gruppen.  [Q2c)3] 

Leipzig,  Abh.  Ges.  Wiss.,  21,  41-150. 

2.  Verwertung  des  Gruppenbegriffes  fiir  DifEerentialgieichungen.     I. 

Leipzig,  Ber.  Ges.  Wiss.,  47,  261-322.  [Q2c;8] 

Lobadevskij,  N.  I.  Recherches  geometriques  sur  la  theorie  des  parallcles  ])ar 
Lobatchewsky,  suivies  d'un  extrait  de  la  correspondance  entre  Gauss  et 
Schumacher.     Traduit  par  J.  Hoiiel.  [Qlb] 

Paris  :  Hermann.     5  fr. 

(Isted.,  1866;    see  19002.) 

Xove,  A.  E.  H.     Note  on  Mr.  Cullovin's  demonstration  of  the  theory  of  parallels. 

Q.  J.  Math.,  London,  27,  353-356.  [Qlaa] 

(See  CuLLOViN,  1894  and  1895.) 
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Mansion,  P.  1.  Principes  fonclamentaux  de  la  geometrie  non-euclidienne  de 
Riemann.  Essai  d'exposition  elcmentaire,  suivi  d'un  appendice  sur  I'histoire 
et  la  portee  philosophique  de  la  metageometrie.  [Qlc,  V2b;8} 

Paris :    Gauthier-Villars.     8vo.     pp.24.     1,25  fr. 
Rep.  Brit.  Ass.,  64,  (Oxford,  1894),  579-581. 
{See  18941,  1895^,  18942,  1890i,  1892,  1893i.) 
Review  :   J.  sci.  math.,  Coimbra,  12  (1896),  185. 

2.  Sur  les  premiers  principes  de  la  metageometrie  et  de  la  geometrie 

Riemannienne.  [Qlc] 

Mathesis,  Gand  (2),  5,  63-64. 
[Note  added  to  1894^.]     ^ee  18985. 

3.  Notice  sur  les  recherches  de  M.  de  Tilly  en  metageometrie.  [V2b;3, 5| 

Mathesis,  Gand  (2),  5,  Suppl.  Ill,  pp.  12. 

Rev.  quest,  scient.,  Bruxelles.  37  (1890),  584-595. 

[Notice  of  DE  Tilly  1860,  1870^,  1879,  1893,  and  bibliographical  notes.] 

4.  Sur  la  metageometrie  et  scs  subdivisions.  [Qll 

Bruxelles,  Bull.  Acad.  Roy.  (3),  29,  495-498. 

5.  Relations  entre  les  distances  de  cinq  ou  six  points  en  geometrie- 

euclidienne  et  en  geometrie  non-euclidienne.  [Ql  (Klb)| 

Bruxelles,  Ann.  Soc.  scient.,  19  B,  189-196  (1895). 
Mathesis,  Gand  (2),  7,  Suppl.,  pp.  7  (1897). 
-See  1898^  1891^. 

Neovius,  E.  R.     Om  dem  Icke-Euclidiska  geometrin.  [Ql} 

Ofvers.  Pinska  Vet.  Soc,  Helsingfors,  32,  222-243. 

Nicoli,  F.  Intorno  agli  spazi  lineari  a  tre  dimensioni  considerati  nel  nostro  spazio» 
Modena,  Mem.  Ace.  (2),  10  (1894),  257-275  ;  11  (1895),  239-257.  [Q2b] 
Continued,  1905. 

Palatini,  P.  1.  Considerazioni  sui  sistemi  lineari  razionali  di  curve  plane.  [Q2cal 
Foggia.     8vo.     pp.  12.     1,  20 1. 

2.    Contributo  alia  geometria  del  fascio  di  raggi  ed   alia    teoria  dell' 

uguaglianza  delle  figure  plane.  [Qla} 

Venezia,  Atti  1st.  Ven.  (7),  6,  711-729. 

Pieri,  M.     Sui  principii  che  reggono  la  geometria  di  posizione.  [QlaJ 

Torino,  Atti  Ace.  sc.    30  (1895),  607-641   {341-375}      31  (1896),  381- 
399  {267-285},  457-469  {315-327}. 

Poincar^,  H.     1.  Analysis  situs.  [Q31 

J.  £c.  Polytc«h.,  Paris  (2),  1,  1-123. 
*See  18921.    For  Complements,  see  1899*,  1900i,  1902^,  1902^,  1904. 

2.  L'espaco  et  la  geometrie.  [Vld], 

Rev.  metaphysique,  Paris,  3,  631-646. 
Abstract  in  Phil.  Rev.,  Boston,  5,  206-207. 
(See  CouTURAT,  1896.) 

3.  Remarques  diverses  sur  les  fonctions  abeliennes.  [Q2c3} 

.J.  Math.,  Paris  (5),  1,  219-314. 

Abstract  in  Paris,  C.-R.  Ac.  sc,  120,  239-243. 

Ricci,  (i.     Sulla  teoria  degli  iperspazi.  [0*2} 

Roma,  Rend.  Ace.  Lincei  (5),  42,  232-237. 
Riemann,  B.     1.  On  the  hypotheses  which  lie  at  the  bases  of  geometry. 

[Trans,  of  1866  by  G.  B.  Halsted.]  [Vld,  Qla/S,  c} 

Tdkyo  Su.  Buts.  Kw.  K.,  7.  65-78. 

2.  Sur  les  hypotheses  qui  scrvent  de  fondement  a  la  geometrie. 

(Traduit  par  J.  Houel.)  [Vld,  QlajS,  c} 

Paris  :    Hermann.     3,50  fr. 
See  1870. 
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Saccheri,  G.  Der  von  jedem  Makel  befreiete  Euklid,  oder  ein  geometrischer 
Versuch  zur  Begriindung  der  Grundsiitze  der  ganzen  Geometrie.  Erstes 
Buch.  [Qlb,  c,  a  a] 

(Trans,  of  1733  by  Stackel  and  Engel.) 
In  Theorie  der  Parallellinien,  pp.  41-130. 

Schilling,  F.  Die  geometrische  Theorie  der  Schwarz'schen  s- Function  fiir  complexe 
Exponenten.     I,  II.  [Ql  (K9b)] 

Math.  Ann.,  Leipzig,  46,  62-76,  529-538. 
[Continuation  of  1894.] 

Schoute,  P.  H.     1.  Sur  trois  divisions  regulieres  de  I'cspace  h,  n  dimensions. 

C.  R.  Assoc.  Fran?,  avanc.  sc,  23  (Caen,  1894),  257-260.  [KMg] 

2.   Over  het  aantal  mogelijke  kristalvormcn  van  het  regelmatige  stelsel 

in  de  ruinite  R„  met  ?^  afmetingen.  [K^4ca] 

Amsterdam,  Versl.  Wis.  Ivat.  Afd.  K.  Akad.  Wet.,  3,  282-284. 
(Cf.  18962.) 

Segre,  C.  Sulla  forma  Hessiana  [di  una  curva  o  di  una  superficie  ad  un  punto 
singolare].  [M*lc] 

Roma,  Rend.  Ace.  Lincei  (5),  i^'  143-148. 

Sforza,  G.  A  proposito  della  nota  del  prof.  Lazzcri  sulla  teoria  dell'  equivalenza 
geometrica.  [Qla] 

Period,  mat.,  Livorno,  10,  154-156. 
(See  Lazzeri,  1895.) 

Simon,  M.  and  J.  Krie^sling.     Didaktik  und  Methodik  des  Rechnen-,  Mathematik- 

und  Physik-Unterrichts.  [Ql] 

(Separate  reprint  from  A.  Baumeister's  Handbuch  der  Erziehimgs-  und 

Unterrichtslehre  fiir  hohere  Schulen.) 
Miinchen  :    C.  H.  Beck.     8vo.     pp.  128  +  73.     (Chap.  VI.) 
2.  Aufl.  1908. 

Reviews:  MonHfte  Math.  Phvs.,  Wien,  19,  57;  Bull.  sci.  math.,  Paris, 
(2),  31,  266;  Mathesis,  Gand  (3),  8,  90-92;  Arch.  Math.  Phys. 
Leipzig  (3),  13,  351-352  ;   Boll,  bibliogr.  st.  sc.  mat.,  Torino,  12. 

Stackel,  P.  with  F.  Engel.     Die  Theorie  der  Parallellinien  von   Euklid   bis   auf 

Gauss,    eine   Urkundensammlung    zur    Vorgeschichte   der   nichteuklidischen 

Geometrie,  in  Gemeinschaft  mit  Friedrich  Engel  herausgegeben  von   Paul 

Stackel.  [V2b)3,  7,  laa] 

Leipzig  :  Teubner.     8vo.     pp.  x  +  325.     9  M. 

[Contains  a  bibliography  from  1482-1837.  Also  translations  and  reprints 
of  the  following:  Wallis  (1693^),  Saccheri(1733),Lambert(1786), 
Gauss  (1816,  1822):  extracts  from  letters  between  Gauss,  W. 
Bolyai,  Bessel,  and  Schumacher;  Taurinus  (1825,  1826) ;  and 
an  account  of  Schweikart.] 
-See  Stackel,  1899^. 

Reviews:  Monist.  Chicago  7,  100-106;  Mathesis,  Gand  (2),  5,  255; 
MonHfte  Math.  Phys.,  Wien,  6,  32-34  ;  Gottingische  gel.  Anz.,  1896, 
617-623;  by  Mansion.  1896* ;  Rev.  gen.  sci.,  Paris,  7  (1896),  319  ; 
Bull.  sci.  math.,  Paris  (2),  20  (1896),  279-281  ;  Monist,  Chicago,  7, 
100-106  ;  Bruxelles,  Ann.  Soc.  Scicnt.,20A,7-8;  by  Halsted,  Science 
(n.s.),  2,  308-309. 

Straszewicz,  Z.     [The  significance  of  experience  in  gcometrj.]     (Polish.)        [Vld] 
Wszechswiat,  Warszawa.  14,  49-52,  85-89. 
(Cf.  Dickstein,  1895.) 

Tarry,  G.  Sur  un  theoreme  [relatif  au  triangle  isoscele]  independant  du  postulatum 
d'Euclide.  [[Qla] 

J.  math,  ek'm.,  Paris,  19,  169-170. 

Vahlen,  K.  T.     Sur  la  surface  [des  ondes]  de  Fresnel[del'espace  a  «  dimensions]. 
Nouv.  Ann,  Math.,  Paris  (3),  14,  344-347.  [M^S] 
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Vasiliev,  A.     1.  Nicolaj  Iwanowitsch  Lobatschefskij.     Rede.  [V2b5] 

Aus  clem  Russischen  iibersetzt  von  F.  Engel. 

Zs.  Math.,  Leij^ig,  40,  Suppl.,  205-244. 

Abh.  Geschichte  Math.,  Leipzig,  7,  No.  6,  pp.  40.  (whole  part  7,60  M.) 

[Trans,  of  lS94i.] 

2.  Nicolas  Joanovich  Lobachewsky.     Extracto  del  discurso  del  Sr. 

Vassilief  con  motivo  de  celebrarse  las  fiestas  que  ya  annunciamos.  [V2bSj 

Progreso  mat.,  Zaragoza,  5,  12-16,  33-34. 

[Trans,  of  1894i.] 
Veronese,  G.     Dimostrazione  della  proposizione  fondamentale  dell'  equivalenza 
delle-figure.  [Qla] 

Venezia,  Atti  1st.  Ven.  (7),  6,  421-437. 

Period,  mat.,  Livorno,  10,  130-132. 

Waelsch,   E.     Ueber  binare  Formen  und   die  Correlationen  mehrdimensionaler 
Raume.  [P^,  2,  Q2c;8] 

MonHfte.  Math.  Phys.,  Wien,  6,  261-284,  375-389. 

Wallis,  J.     Beweis  der  fiinften  Forderung  Euklids.  [Qlaa] 

(Trans,  of  1693^  by  Stackel  and  Engel.) 
In  Theorie  der  Parallellinien,  pp.  21-30. 

Wells,  H.G.     1.  The  time  machine.     An  invention.  [Q2a,  b] 

London:  Heinemann.     12mo.    2<<i.  6d.     (Chap.  I.) 
Originally  published  in  the  New  Review. 
Noticed  in  Nature,  52,  268. 

2.  The  remarkable  case  of  Davidson's  eyes.  [Q2a] 

In  The  stolen  bacillus  and  other  incidents. 
London :  Methuen. 

3.  The  wonderful  visit.  [Q2a] 

London  :  J.  M.  Dent.     (Chap.  VII,  pp.  26,  ff.) 

Wiman,  A.     1.  Ueber  die  hyperelliptischen  Curven  und  diejenigen  vom  Gesch- 
lechte  p  =  ^,  welche  eindeutige  Transformationen  in  sich  zulassen.     [M''2,  4c] 
Stockholm,  Bih.  Vet.-Ak.,  21,  No.  1,  pp.  23. 

2.  Ueber  die  algebraischen  Curven  von  den  Geschlechtern  p  =  4,  5, 

und  6,  welche  eindeutige  Transformationen  in  sich  besitzen.  [M^  2,  4c] 

Stockholm,  Bih.  Vet.-Ak.,  21,  No.  3,  pp.  41. 

Wirtinger,  W.     Untersuchungen  iiber  Thetafunctionen.  [Q2c)3] 

Leipzig  :    Teubner.     4to.     pp.  viii  +  125.     9  M. 

1896. 

Amodeo,  P.     1.  Sulla  introduzione  alia  geometria  proiettiva.  [Qla] 

Giorn.  mat.,  Napoli,  34,  22-36. 

(Cf.  Amodeo,  1891i.) 

2.  Appunti  di  geometria  proiettiva  del  corso  libero  dettato  da  F.  Amodeo 

nella  R.  Universita  di  Napoli  durante  I'anno  scolastico  1895-96.  [Qla] 

pp.  ii  +  272.     8vo.     (Lithogr.)     (Introduction,  pp.  1-49.) 

Ascione,  E.     Sopra  alcune  involuzioni  dello  spazio.  [M*3,  Q2ca] 

Napoli,  Rend.  Ace.  sc.  (3),  2,  13-29. 
N.  S.  Dino,  Relazione,  ibid.,  12-13. 

Autonne,  L.     Sur  les  poles  des  fonctions  uniformes  a  deux  variables  independantes. 

Palermo,  Rend.  Circ.  mat.,  10,  196-228.  IM'IJ 

Abstract  in  Verb.  1.  intern.  Math.  Congr.  (Zurich,  1897),  224-226. 

See  1891K 
Banal,  R.     Sulle  varieta  a  tre  dimcnsioni  con  una  curvatura  nulla  e  due  eguali. 

Ann.  mat.,  Milano  (2),  24,  213-240..  [0=2] 

(Cf.  1897.) 
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Berzolari,  L.     Sullc  equazioni  differenziali  delle  quadriche  di  uno  spazio  ad  n  dimen-  j 

sioni.  [L*14]  i 

Roma,  Rend.  Ace.  Lineei  (5),  5],  247-254. 

Beudon,  J.  Sur  les  systemes  d'equations  aux  derivces  partielles  dont  les  eharac- 
teristiques  dependent  d'un  nombre  fini  de  parametres.  [Q2c8} 

Ann.  sci.  £c.  Norm.,  Paris  (3),  13,  SuppI,  3-51. 

Bianchi,   L.     1.  Vorlesungen   iiber  DifEerentialgeometrie.  [0^2,  Qla/3] 

Autorisierte  deutsche  Uebersetzung  [of  1894]  von  Max  Lukat. 
Leipzig:    Teubner.     8vo.     22,60  M. 
I,  pp.  iv  +  336,  1896  ;  II,  pp.  337-528,  1898  ;    III,   pp.   xvi+  529-659. 

1899. 
(See  especially  Chap.  II,  pp.  35-58  ;    XVI,  418-439 ;  XXI,  563-599  ;. 

XXII,  600-640.     Chap.  XVII.     App.) 
Zweite  Auflage,  pp.  xviii  +  721,  1910. 
Reviews :   Rev.  gen.  sci.,  Paris,  11  (1900),  1107  ;  New  York,  Bull.  Amer. 

Math.  Soc.  (2),  7,  431-442. 

2.  SuUe  superficie  a  curvatura  nulla  in  seometria  ellittica. 

Ann.  mat.,  Milano  (2),  24,  93-129.  "  [Qlc  {06g,p,  L%  Wl)] 

(Cf.  1895.) 

Biasi,  G.     I  poligoni  equivalent!  e  le  lettere  E,  F.  [Qla], 

Sassari :    Dessi.     pp.  4. 

Bricard,  R.     Sur  une  question  de  geometric  relative  aux  polyedres  [equivalents]. 

Nouv.  Ann.  Math.,  Paris  (3),  15,  331-334.  [QlaJ 

(Cf.  Brunel,  1896.) 

Brunei,  G.  Sur  la  decomposition  de  deux  figures  geometriques  equivalentes  en 
un  nombre  fini  d'elements  superposables  chacun  a  chacun.  [Qla] 

Bordeaux,  Proc.-verb.  Soc.  Sci.  phys.  nat.,  1896-97,  18-21. 
(Cf.  Bricard.  1896  ) 

Busse,  F.  1.  tlber  diejenige  punktweise  eindeutige  Beziehung  zweier  Flachen- 
stiicke  auf  einander,  bei  welcher  jeder  geodaetischen  Linie  des  einen  einc 
Linie  constanter  geodaetischer  Kriimmung  des  anderen  entspricht.  [Qle;8] 

Berlin,  SitzBer.  Ak.  Wiss.,  1896,  651-664. 

2.  Ueber  cine  specielle  conforme  Abbildung  der  Fliichen  constanten 

Kriimmungsmasses  auf  die  Ebene.  [Qle)3,  Vlaa] 

Diss.     (Berlin.)     Gottingen :    Dietrich'sche  Univ.  Buchdruckerci. 

(W.  Fr.  Kaestner.)     8vo.     pp.31.     (Also  1877,  IFo.)    4  M. 
[An  Appendix  contains  a  bibliography  of  works  on  surfaces  of  constant 
curvature.) 

Cannizzo,  F.     Varieta  di  rotazione  nello  spazio  a  cinque  dimensioni.  [M*5] 

Roma  :   Tipografia  Sallustiana.     4to.     pp.  32. 

Celpanov,  G.  [The  problem  of  the  conception  of  space  in  its  relation  to  the  theory 
of  a  priori  and  innate  ideas.]     (Russian.)  [Vld] 

Kiev.     2,50  roub. 

Cesaro,  E.     Lezioni  di  geometria  intrinseca.  [0-  1,2,  T2af^] 

Napoli :    Presso  I'autore-editore  :    Via  Sapienza  29.     8vo.     pp.  264.     8  1. 
.  (Last  two  chapters  and  note.) 
[Reported  on  by  Zejliger  for  the  Lobatchewsky  Prize,  Anon., 1898^.] 
Trans.  German,  1901. 

Couturat,  L.  Etudes  sur  I'espace  et  le  temps  de  MM.  Lechalas  [1896^],  Poincakk 
[1895^]  Delbceuf  [1893^,  1893^],  Bergson  [1889],  L.  Weber  [1893]  et 
Evellin.  [VldJ 

Rev.  metaphys.,  Paris,  4,  646-669. 
(For  Evellin,  see  Rev.  metaphys.,  Paris.  1,  383.) 
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Dauge,  F.     1.  Cours  de  methodologie  mathematique.      2  ed.  revue  ct  augmentce. 
Gand  :   Hoste.     Paris  :  Gauthier-Villars.      pp.  x  +  525.    12  ir.  [Ql,  a,  a] 
1st  ed.,  see  188.3. 
Review  :   Mathesis,  Gand  (2),  6,  269-272. 

2.  Sur  la  geometrie  non-euclidienne.  [Ql] 

Mathesis,  Gand  (2),  6,  7-13. 
{See  Mansion,  ISOG".) 

Del  Pezzo,  P.     1.  Le  trasformazioni  coniche  dello  spazio.  [PH] 

Napoli,  Rend.  Ace.  sc.  (3),  2,  288-296. 

2.  Una  trasformazione  cremoniana  fra  spazi  a  quattro  dimension!. 

Napoli,  Rend.  Ace.  so.  (3),  2,  336^344.  [P24c] 

Del  Re,  A.     1.  Sulla  successiva  proiezione  di  una  varieta  quadratica  su  se  stessa. 
Roma,  Rend.  Ace.  Lincei  (5),  Sz,  365-372.  [P^  1,  2,  3] 

— 2.  Sulla    struttura  geometrica   dello  spazio   in  relazione   al  modo  di 

percepire  i  fatti  naturali.  [Vld] 

Discorso.  Annuario  della  R.  Univ.  di  Modena,  1896-97,  15-51. 
3a  edizione  notevolmente  arricchita  di  note. 
Napoli:    Alsano.     8vo.     pp.47.     (1901.) 

Dixon,  A.   C.     On  the  singular  solutions  of  simultaneous  ordinary    differentia) 
equations  and  the  theory  of  congruences.  [Q2c;&] 

London,  Phil.  Trans.  R.  Soc,  186  A,  523-565. 

Fano,  G.     1.  Lezioni  di  geometria  della  retta.  [Q2ca] 

Roma.     8vo.     pp.  149.     (Lithogr.) 
(Cf.  Segre,  18845.  6.) 

2.  SuUe  superficie  algebriche  con  un  gruppo  continuo  transitive  di 

trasformazioni  projettive  in  se.  [J4f,  Q2c8] 

Palermo,  Rend.  Cire.  mat.,  10,  1-15. 
(Cf.  Enriques,  18932.) 

3.  Sui  gruppi  continui  di  trasformazioni  Cremoniane  del  piano  e  sopra 

certi  gruppi  di  trasformazioni  projettive.  [J4f,  Q2c)3j 

Palermo,  Rend.  Circ.  mat.,  10,  16-29. 

4.  SuUe  varieta  algebriche  con  un  gruppo  continuo  non   integrabile 

di  trasformazioni  projettive  in  se.  [J4f,  Q2cj8] 

Torino,  Mem.  Ace.  sc.  (2),  46,  187-218. 

6.  Sulle  varieta  algebriche  dello  spazio  a  quattro  dimensioni  con  un 

gruppo  continuo  integrabile  di  trasformazioni  projettive  in  se.  [J4f] 

Venezia,  Atti  1st.  Vcn.  (7),  17,  1069-1103. 

Francesco,  D.  de.     Sulla  statica  dei  corpi  rigidi  nello  spazio  a  quattro  dimensioni. 
Giom.  mat.,  Napoli,  34,  182-191.  [R4e] 

Frolov,  M.     1.  Reponse  aux  observations  de  M.  Mansion  concernant  la  demonstra- 
tion de  I'axiome  XI  d'Euclide.  [QlaaJ 
Mathesis,  Gand  (2),  6,  225-228. 
(See  Frolov,  1895,  and  Mansion,  1896i.) 

2.  Sur  la  demonstration  de  I'axiome  XI  d'Euclide.     2  ed.  [Qlaa] 

Geneve.     1  fr. 

Galdeano,  Z.  G.  de.     Las  modernas  generalizaciones  expresadas  por  el   algebra 
simbolica,  las  geomctri'as  no-euclideas  y  el  concepto  de  hiper-cspacio. 

Madrid :    J.  M.   Cruzado.     8vo.     pp.    142.     4  pes.         [V2ba,  /3,  Ql,  2a] 
Reviews:  Boll.  st.  bibl.  mat.  (Suppl.  al  Giorn,  mat.),  1897,  11  ;    J.  sci. 
math.,  Coimbra,  13,  126. 

Gallucci,  G.     Geometria  non  euclidca.  [Ql] 

Pitagora,  Palermo,  2  (1896),  12-13,  21-23. 
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Ouichard,  C.     1.  Sur  la  deformation  des  surfaces.  [Qlea] 

J.  math.,  Paris  (5),  2,  123-215. 

2.  Sur  les  surfaces  minima  non-euclidiennes.  [Ql  (06h)] 

Ann.  Sci.  Ecole  Norm.,  Paris  (3),  13,  401-414. 
(Cf.  Cayley,  18901.) 

Halsted,  G.  B.     1.  Darwinism  and  non-euclidean  geometry.  [Ql] 

Kazaii,  Izv.  fiz.-mat.  Obsc.  (2),  6,  22-25.     (In  memoriam  N.  J.  Loba- 
*    cevskij . ) 

2.  Some  salient  points  in  the  history  of   non-euclidean  and  hyper- 
spaces.  [V2bj8] 
New  York,  N.Y.,  Papers  Amer.  Math.  Soc.,  1  (Chicago),  92-95. 
Review:  Bull.  sci.  math.,  Paris  (2),  20,  297-299. 

3.  Biography  of  Bolyai  Farkas.  [V2bS] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  3,  1-5. 

4.  Subconscious  pangeometry.  [Qlj 

Monist,  Chicago,  7,  100-106. 

5.   Synthetic  projective  geometry.  [Qlea] 

New  York  :   Wilev.     London  :   Chapman  &  Hall.     8vo.     pp.  63. 
2nd.  ed.,  1898  ;   3rd  ed.,  1900  ;  4th  ed.,  1906. 

Helmholtz,  H.  von.     [The  origin  and  meaning  of  geometrical  axioms.]     (Russian.) 
St.  Peterburg.     0,60  r.  [Vld] 

[Trans,  of  1876^.] 

Hobson,  E.  W.     On  some  general  formulae  for  the  potentials  of  ellipsoids,  shells 
and  discs.  [R5ca] 

London,  Proc.  Math.  Soc,  27,  519-544. 
(Cf.  Dixon,  1897.) 

H5ppner,  J.  D.     Note  on  four-dimensional  figiires.  [K^f] 

Edinburgh,  Proc.  Math.  Soc,  14,  121. 

Hyslop,  J.  H.     The  fourth  dimension  of  space.  [Q2a,  Vld] 

Phil.  Rev.,  Boston,  5,  352-370. 

Janssen  van  Raaii,  W.  H.  L.     1.  Sur  une  formule  de  la  geometric  non-euclidienne. 
Amsterdam,  Nieuw  Archief  Wisk.  (2),  3,  77-79.  [Qlb  (K20)] 

Kantor,  S.    1.  Theorie  der  Transformationen  im  R^,  welche  sich  aus  quadratischen 
zusammensetzen  lassen.  [J4fa] 

Amer.  J.  Math.,  Baltimore,  Md.,  18,  219-263. 

2.  tlber  n.  Momente  von  Rr  Complexen  im  R,-.  [N'l] 

Miinchen,  SitzBer.  Ak.  Wiss.,  26,  531-544. 

Klein,  F.     1.  L'oeuvre  geometrique  de  Sophus  Lie.  [Qla7] 

(Trans,  from  The  Evanston  Colloquium  [1894^].) 
Nouv.  Ann.  Math.,  Paris  (3),  15,  1-20. 

2.  Ausgewahlte     Kapitel     der     Zahlentheorie.     Ausgearbeitet     von 

A.  Sommerfeld  u.  P.  Furtwangler.     [Vorlesungen  gehalten  1895-6.]     2  Hefte. 
Gottingen.     pp.  v  +  391,  354  (lithogr.).     14,50  M.  [Qld] 

Autographirte  Vorlesungshefte  III.     Math.  Ann.,  Leipzig,  48,  562-587. 

Lechalas,  G.     1.  Etude  sur  I'espace  et  le  temps.  [Vld] 

Paris:  Felix  Alcan.     18mo.     pp.201.     2.50  fr. 
Reviews  :  by  F.  C.  S.  Schiller  in  Phil.  Rev.,  Boston,  5, 441-442 ;  by  Mansion, 

Rev.  quest,  scient.,  Bruxelles  (2),  9,  1896 ;   liy  Coutubat,  1896  ;  by 

Russell,  Mind,  London,  5,  128  ;  Mathesis,  Gand  (2),  6,  68. 
2e  ed.,  revue  et  augmentee.     Paris  :  Alcan.     1910. 
Reviews:  Rev. m^taphys., Paris,  1910,  Suppl.  p.  2-3  ;  Bull.  sci.  math.  (2), 

34,10-13;  Rev.  scient.,  Pa,ris,  13,  702;  Rev.  gen.  aci.,  Paris,  21, 

707. 
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Lechalas,  G.     2.  La  courbure  et  la  distance  en  g6ometrie  generale.  [Qla/S] 

Rev.  mctaphys.,  Paris,  4,  194-202. 

3.  Identite  des  plans  de  Riemann  et  des  spheres  d'Euclide.  [Ql] 

Bruxelles,  Ann.  Soc.  scient.,  20B  (1896),  167-177. 
Mathesis,  Gand  (2),  7,  Suppl.  1-11  (1897). 
(^ee  Mansion,  18968.) 

Lie,  S.     Die  Theorie  der  Translationsflachen  und  das  Abel'sche  Theorem. 

Leipzig,  Ber.  Ges.  Wiss.,  48,  141-198.  [0^4,  Q2c;3] 

(Cf.  1897.) 

Lindemann,  F.  Ueber  die  linearen  Transformationen  einer  quadratischen  Mannig- 
faltigkeit  in  sich.  [Q2c;3] 

Miinchen,  SitzBer.  Ak.  Wiss.,  26,  31-66. 
(Cf.  Voss,  1896;  Loewy,  1896.) 

Loewy,  A.  Ueber  die  Transformationen  einer  quadratischen  Form  in  sich  selbst, 
mit  vorziiglicher  Beriicksichtigung  der  uneigentlichen,  sowie  ihre  Anwendungen 
iiuf  Linien-  und  Kugel-geometrie.  [Q,2c(x,&] 

Diss.  (Halle),  Miinchen. 

Halle,  Nova  Acta  Leop.,  65,  1-66. 

(Cf.,  Voss,  1896  ;    Lindemann,  1896.) 

Loria,  G.  11  passato  ed  il  presente  delle  principali  teorie  geometriche.  2a  edizione 
accresciuta  ed  interamente  rifatta.     (Chap.  X  and  XI.)  [V2ba,  fi] 

Torino  :   Carlo  Clausen,     pp.  xx  +  346. 

Reviews :  Mejico,  Rev.  cient.  bibl.  Soc.  "  Antonio  Alzate,"  9,  71-72  ; 
J.  math,  spec,  Paris,  20,  181-182  ;  Nouv.  Ann.  Math.,  Paris  (3),  15, 
336-337;  Giorn.  mat.,  Napoli,  34,  250;  Bibl.  math.,  Stockholm, 
1896,  87-89  ;  Zs.  Math.,  Leipzig,  42,  54-55  ;  MonHfte.  Math.  Phys., 
Wien,  8,  23  ;  J.  sci.  math.,  Coimbra,  13,  26  ;  Arch.  Math.,  Leipzig 
(2),  15,  30  ;  Bull.  sci.  math.,  Paris  (2),  21,  170-172  ;  Mathesis,  Gand 
(2),  8,  196-197  ;  Boll,  bibliogr.  st.  sc.  mat.,  Torino,  1898,  145-147. 

M'Aulay,  A.  Octonions.     (Abstract  [of  1898].)  [B12e] 

London,  Proc.  R.  Soc,  59,  169-181. 

Mansion,  P.     1.  Sur  une  nouvelle  demonstration  du  postulatum  d'Euclide. 

Mathesis,  Gand  (2),  6,  109-112.  [Qlaa] 

(Exposes  fallacy  in  Frolov,  1895.     See  also  Fkolov,  1896.) 

2.  Question  814.     Si  deux  triangles  spheriques  ont  leurs  cotes  propor- 

tionnels,les  angles  du  triangle  dont  les  c6t6s  sont  les  plus  petits  sont  plus  petits 
que  ceux  de  I'autre  triangle.  [Qlc  (Klc)] 

Mathesis,  Gand  (2),  6,  114-116. 

3.  Note  [sur  la  geometric  non-euclidienne].  [Ql] 

Mathesis,  Gand  (2),  6,  158-161. 
[On  a  note  by  Dauge,  1896.] 

4.  La  geometrie  non  euclidicnne  avant  Lobatschefsky.  [V2b7] 

Rev.  quest,  scient.,  Bruxelles,  8  (1895),  603-613. 

Mathesis,  Gand  (2),  6,  Suppl.  I,  1-11. 

Bruxelles,  Ann.  Soc.  scient.,  20A,  7-8. 

[Review  of  Stackel  and  Engel's  Theorie  der  Parallellinien,  1895.] 

See  1898*. 

5.  Premiers  principes  de  la  metageometrie  ou  geometrie  generale. 

Mathesis,  Gand  (2),  6,  Suppl.  IV,  pp.  47.  [Ql,  V2b  $,  y] 

Rev.  neoscolast.,  Louvain,  3,  143-170,  242-269. 
Paris  :  Gauthier-Villars.    2  fr. 
Polish  Trans.,  1897*. 

Reviews:  Boll.  st.  bibl.  mat.  (Suppl.  al  Giorn.  mat.),  1897,  3;  J.  sci. 
math.,  Coimbra,  13,  140. 
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Mansion,  P.     6.  Analyse  de  I'ouvrage  de  Engel  et  Stiickel  sur  rhistoire  de  la 
theorie  des  paralleles.  [V2b7] 

Bruxelles,  Ann.  See.  scient.,  20  A,  7-8. 
See  1898*. 

7.  Une  nouvelle  forme  de  la  relation  entre  les  distances  de  cinq  points 


en  geometrienon-euclidienne.  [Ql  (Klb)] 

Bruxelles,  Ann.  Soc.  scient.,  20  A,  62-63. 
See  1898^ 

8.  Sur  la  non-identite  du  plan  riemannien  et  de  la  sphere  euclidienne. 

Bruxelles,  Ann.  Soc.  scient.,  20  B,  178-182  (1896).  [Ql] 

Mathesis,  Gand  (2),  7,  Suppl.,  12-16  (1897). 

[Reply  to  an  objection  by  Leciialas,  1896^] 

See  1898^ 
9.  Teoria  succinta  de  las  funciones  hiperbolicas.  [Qlb] 

Arch.  Mat.,  Madrid,  1,  29-34, 46-50,  65-71,  86-88,  106-108, 125-127,  150- 
153,  170-172,  191-192,  211-213. 

[Trans,  of  1884  by  D.  L.  G.  Gasco.]     Also  sep.:  Valencia:  Aguilar.     1899. 
{Wo);   Paris:    Gauthier-Villars.     pp.  44,  1900.     1  fr. 

[Contains  a  resume  of  Lobacevskian  trigonometry.] 

Marcolongo,  R.     Sulla  equazione  Aj  U  +  /c^U  =  0  in  uno  spazio  di  n  dimensioni. 
Ann.  mat.,  Milano  (2),  24,  301-314.  [R5ca] 

Maschke,  H.  1.  The  representation  of  finite  groups,  especially  of  the  rotation 
groups  of  the  regular  bodies  of  three-  and  four-dimensional  space,  by  Cayley's 
color  diagrams.  [K24c,  Qlc  (K9b)] 

Amer.  J.  Math.,  Baltimore,  Md.,  18,  156-194,  6  pi. 

2.  Ueber  die  Darstellung  endlicher  Gruppen  durch  Cayley'sche  Farben- 

diagramme.  [K24c,  Qlc  (K9b)] 

Gottingen,  Nachr.  Ges.  Wiss.  1896,  55-59. 
{See  BuENSiDE,  1897,  pp.  306-310.) 

Metzler,  G.  F.  Equations  and  variables  associated  with  the  linear  differential 
equation.  [Q2cj8] 

Ann.  Math.,  Cambridge,  Mass.,  11,  1-9.     [Continued  from  9,  171-178.] 

Minkowski,  H.     1.  Geometric  der  Zahlen.     Erste  Lieferung.  [Qld] 

Leipzig  :    Teubner.     pp.  240.     8  M. 
See  1910. 
Reviews  :   Bull.  soi.  math.,  Paris  (2),  21,  25-30. 

2.  Sur  les  proprietes  des  nombres  entiers  qui  sont  derivees  de  I'intuition 

de  I'espace.  [Qld] 

Nouv.  Ann.  Math.,  Paris  (3),  15,  393-403. 
[Abstract  of  1896^] 

Moore,  E.  H.     Tactical  Memoranda  I-III.  [Q4a] 

Amer.  J.  Math.,  Baltimore,  Md.,  18,  264-303. 

Nanson,  E.  J.  1.  The  content  of  the  common  self-conjugate  n-gon  of  two  n-ary 
quadrics.  [L*17d] 

Mess.  Math.,  Cambridge  (2),  26,  02-64. 

2.  On  certain  definite  integrals,  single  and  multiple.  [C2h] 

Mess.  Math.,  Cambridge  (2),  26,  119-133. 
Hazimov,  P.  S.     [On  Lobacevskij's  definition  of  the  jilane.]     (Russian.)  [Qla] 

Kasan,  Zap.  Univ.,  1896,  No.  9,  1-4. 

Nekrasov,  P.  A.     [Algebraic  methods  of  solving  geometrical  problems.      Applica- 
tion of  algebra  to  geometry.]     (Russian.)  [Ql>  ea] 
2nd  ed.,     Moscow.     8vo.     pp.  x  +  262.     Is.  Qd. 
(Chap.   VII,  pp.   181-262,  Concrete  Interpretation   of   Lobatsohefsky's 

Geometry.) 
(See  NoviKOV,  1897.). 
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Pasch,  M.     Zur  projectiven  Geometrie.  [Qla] 

Math.  Ann.,  Leipzig,  48,  111-112. 

Pieri,  M.     Un  sistema  di  postulati  per  la  geometria  projettiva  astratta  degli  iper- 
spazi.  [Qla] 

Rev.  mathem.,  Torino,  6.  9-16. 
(Cf.  Amodeo,  1897.) 

Pincherle,  S.     1.  Cenno  sulla  geometria  dello  spazio  funzionale.  [Q2a] 

Bologna,  Rend.  Ace.  sc.  1896-7,  pp.  11. 

2.  Le  operazioni  distributive  e  le  omografie.  [P*l] 

Milano,  Rend.  1st.  Lomb.  (2),  29,  397-405. 

(See  also  Torino,  Atti  Ace.,  30  (1894-95),  524-548  ;  Roma,  Rend.  Ace. 
Lincei  (5),  5j  (1896),  236-242,  and  Pincherle,  1901.) 

Ricci,  G.     Dei  sistemi  di  congruenze  ortogonali  in  una  varieta  qualunque. 

Roma,  Mem.  Ace.  Lincei  (5),  2,  276-322.  [0»2,  N«l] 

L.  Cremona,  Rapporto.  Ibid.,  275. 
(Cf.  1884.) 

Russell,  B.  A.  W.     The  logic  of  geometry.  [Vld] 

Mind,  London  (n.s.),  5,  1-23. 

Reviews:  by  D.  Irons  in  Phil.  Rev.,  Boston,  5,  422-423;  Rev.  phil.,  Paris, 
42,  222. 

Sabinin,  E.     [On  a  surface  of  constant  negative  curvature.]     (Russian.)         [QlajS] 
Matem.  Shorn.,  Moskva,  19,  507-518. 

[Liouville's    surface,    see    Monge,    Application    de    I'Analyse,    5th    ed., 
pp.  597-608.] 

Schiller,  F.  C.  S.     Non-Euclidean  geometry  and  the  Kantian  a  priori.  [Vld] 

Phil.  Rev.,  Boston,  5,  173-180. 

Schlegel,  V.     Der  pythagoraische 'Lehrsatz  in  mehrdimensionalen  Raumen.     [K*] 
New  York,  N.  Y.,  Papers  Amer.  Math.  Soc,  1  (Chicago),  337-340. 
Review  :  Bull.  sci.  math.,  Paris  (2),  20,  297-299. 

Schlomberger,  G.     Ueber  «-dimensionale  lineare  und  quadratische  Kugelsysteme. 
Diss.     Ziirich.     8vo.     pp.  vi +77.     With  1  pi.     1,80  M.  [K*8] 

Schoenflies,  A.     Ueber  die  Abbildung  von  Wiirfeln  verschiedener  Dimensionen  auf 
einander.  [J5b,  P^5] 

Gottingen,  Nachr.  Ges.  Wiss.,  1896,  255-266. 

Schotten,  H.     Ueber  die  Grenze  zwischen  Philosophic  und  Mathematik  mit  be- 
sonderer  Beriicksichtigung  der  modernen  Raumtheorien.  [Vld] 

Zs.  math.  Unterr.,  Leipzig,  27,  462-464. 
Berlin:  Salle.     0,80  M. 

[Abstract  of  an  address  delivered  at  Cassel  at  the  meeting  of  the  Congress 
for  the  advancement  of  mathematical  instruction.     See  Simon,  1897^.] 

Schoute,  P.  H.     1.  Het  vierdimensionale  prismoide.  [K^4d] 

Amsterdam,  Verh.  K.  Akad.  Wet.,  1-=  Sect.,  5,  No.  2,  pp.  20.    With  1  pi. 

2.  Sur  les  types  de  crystaux  du  systeme  regulier  de  I'espace  a  quatre 

dimensions.  [K^4ca] 

C.-R.  Ass.  Fran?,  avanc.  sci.,  24  (Bordeaux,  1895),  278-285  (1  pl.). 
(Cf.  1895=^.) 

3.    Quelques  figures  a  w  +  2   inversions    dans    I'espace  k  n  dimen- 
sions.— Les  cyclides  cubiques  et  quartiques  ;   les  hypercycliques.  [M'4] 
Haarlem,  Arch.  Mus.  Teyler  (2),  5,  159-205,  241-298  (1898) ;  6,  163-236 

(1899). 
Review :  J.  math,  spec,  Paris,  21  (1897),  134. 

Segre,  C.     1.  Sulla  scomposizione  dei  punti  singolari  delle  superficie  algebriche. 

Ann.  Mat.,  Napoli  (2),  25,  2-54.  [M«lb] 
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Segre,  C.  2.  Intorno  ad  un  carattere  delle  superficie  e  delle  varieta  superiori 
algebriche.  [M62,M«11 

Torino,  Atti  Ace.  sc,  31,  485-501  {341-357}. 

Sikstel,  V.     1.  [Some  consequences  of  the  Xlth  Axiom.]     (Russian.)  [Qlaal 

Vospitat.  Sbornik,  S.  Peterburg,  6,  533-545. 

2.  Theoremes  fondamentaux  de  la  geometric  spherique.  [Qlal 

Arch.    Math.,    Leipzig  (2),    15,    159-171    (1896);   403-420  (1897);  17, 

337-353  (1900). 
[Trans,  of  1892.] 

Stackel,  P.     Ein  Brief  [4.  Feb.,  1844]  von  Gauss  an  Geriing.  [V2b5] 

Gottingen,  Nachr.  Ges.  Wiss.,  1896,  40-43. 

Stouff,  X.     Sur  une  generalisation  de  la  formule  de  I'aire  du  trianrie  spherique. 

Paris,  C.-R.  Ac.  sc,  122,  303-304.  ^        [Qlc  (Kid)] 

Study,  E.  1.  Altere  und  neuere  Untersuchungen  iiber  Systeme  complexer  Zahlen. 
New  York,  N.Y.,  Papers  Amer.  Math.  Soc,  1  (Chicago),  367-381.  [B12f] 
Review  :  Bull.  sci.  math.,  Paris  (2),  20,  297-299. 

2.  Ueber  Bewegungginvarianten  und  elementare  Geometric.        [Qlea] 

Leipzig,  Ber.  Ges.  Wiss.,  48,  649-664. 

Traub,  K.  Der  verjiingte  Magister  Matheseos.  Ein  Beitrag  zur  Spharik  und 
absoluten  Geometric.  [Ql  (K3c)] 

Lahr  :  M.  Schauenburg.     8vo.     pp.  12,  with  1  pi.     0,50  M. 

VasiUev,  A.  1.  Bnanenie  JIofiaqeBCKaro  jijia  KaaancKaro  yimBepcnxeTa.  [The 
significance  of  N.  I.  Lobacevskij  for  the  Imperial  University  of  Kasaii. 
Address  delivered  at  the  unveiling  of  the  Lobacevskij  monument  on 
1  (13)  Sept.,  1896.]  [V2b5] 

Kazaii.     pp.  20. 

Kazan,'Zap.  Univ.,  1896,  No.  10,  199-213. 

2.   filoge  historique  de  Nicolas  I.  Lobatschewsky,  prononce  dans  la 

seance  solennelle  de  I'universite  imperiale  de  Kasan,  le  22  Oct.,  1893.     [V2bS] 
Traduit  du  russe  par  Mdlle.  A.  Fichtenholtz. 
Paris  •   Hermann.     8vo.     pp.  40. 

Visalli,  P.  Sulle  collinearita  e  correlazioni  ordinarie  ed  eccczionali  in  due  spazi 
a  quattro  dimensioni.  [P*l,  2] 

Milano,  Rend.  1st.  Lomb.  (2),  29,  351-359,  439-459,  521-528,  559-565. 

Voss,  A.  Ueber  die  cogrediente  Transformation  der  bilinearen  Formen  in  sich 
selbst.  [Q2c;8] 

Munchen,  SitzBer.  Ak.  Wiss.,  26,  1-23. 
(Cf.  LrNDEMANN,  1896  ;  LoEWY,  1896.) 

Weber,  H.  Ueber  einen  in  der  Zahlentheorie  angewandten  Satz  der  Integral- 
rechnung.  [Qld] 

Gottingen,  Nachr.  Ges.  Wiss.,  1896,  275-281. 

Weyr,  E.     Oslava  stolete  rocnice  dne  narozeni  N.  I.  Lobacevskcho  cfs.  Kazanskou 

universitou.     [The  celebration  of  the  hundredth  anniversary  of  the  birth  of 

N.  I.  Lobacevskij  at  the  Imperial  University  of  Kazail.l  [V2b5] 

Prag,  Cas.  Math.  Fys.,  25,  1-38. 

[Abstract  of  theaddresses  ofVASii.iEV  (1894i)andSuvorov  (Anon.  1894).] 

Wiman,  A.  Zur  Theorie  der  endlichen  Gruppen  von  birationalen  Transformation  en 
in  der  Ebene.  [Q2c)8] 

Math.  Ann.,  Leipzig,  48,  195-240. 

Zeuthen,  H.  G.  Geschichte  der  Mathematik  im  Altertum  und  Mittelalter.  Vorlesun- 
gen.     [Trans,  of  1893  by  Prof.  v.  Fischer-Benzon.]  [Vlaa] 

Kjobenhavn  :    Host.     pp.  viii  +  344.     5,50  Kron. 
pp.  132-139,  "  Anmerkung  iiber  die  Voraussetzungen  der  Geometric." 
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Zindler,  K.     Eine  Methode,  aus  gegebenen  Configurationen  andere  abzuleiten. 

Wien,  SitzBer,  Ak.  Wiss.,  105,  311-316.  [Q4al 

Anon.     1.  Compte  rendu  du  bureau  local  du  Comite  Lobatchefskij,  1893-1895. 

Kazan,     pp.  25.  [V2b8] 

2.  [The  unveiling  of  theLobacevskij  Memorial  atKazan  1/13  September, 

1896  (with  a  picture  of  the  statue).]     (Russian.)      -^  [V2b51 

Kazaii.     pp.  18.     25  kop. 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  6,,  33-46,  1  pi. 

3.  [The  Lobacevskij  prize.]     (Russian.)    -^-  [V2b5j 

Charikov,  Soobsc.  mat.  Obsc.  (2),  5. 

1897. 

Amodeo,  F.     A  proposito  dei  postulati  della  geometria  proiettiva.  [Qla] 

Giorn.  mat.,  Napoli,  35,  101-103. 
(See  PiERi,  1896,  1897^) 

Andrade,  J.     1.  Sur  la  reduction  des  vecteurs  et  les  proprietes  m^triquea.      [R4fl 
Paris,  C.-R.  Ac.  sc,  125,  394-396. 
(Cf.  18981.) 

2.  Statique  non-euclidienne.  [R4f] 

Verh.  intern.  MathKongr.,  1  (Ziirich,  1896),  Leipzig,  251-253. 

Ascione,  E.     1.  Sul  compIessodiPordine  delle  trisecanti  di  una  superficie  Immersa 
in  un  S4.  [Nn] 

Roma,  Rend.  Ace.  Lincei  (5),  61,  162-169. 

2.  Sulle  superficie  immerse  in  un  S^,  le  cui  trisecanti  costituiscono  com- 

plessi  di  1°  ordine.  [N'l] 

Roma,  Rend.  Ace.  Lincei  (5),  61,  240-247. 

Autonne,  L.     1.  Sur  les  poles  des  fonctions  uniformes  a  plusieurs  variables  in- 
dependantes.  [M'l,  P*4c] 

Paris,  C.-R.  Ac.  sc,  124,  139-142. 
Acta  Math.,  Stockholm,  21,  249-264. 

Abstract  in  Verh.  Intern.  MathKongr.  1,  (Ziirich),  Leipzig,  224-226. 
See  1896. 

2.  Sur  les  symboles  0/0  a  plusieurs  variables  independantes.         [Q2c/3] 

Nouv.  Ann.  Math.,  Paris  (3),  16,  420-426. 

Banal,  R.     Sueli  spazii  a  curvatura  costante.  [0*2,  Qla;3] 

Roma,  Rend.  Ace.  Lincei  (5),  62  (1897),  356-362  ;  7i  (1898),  7-16. 
(Cf.  Ricci,  1889  ;  Banal,  1896.) 

Barbarin,  P.     1.  Reflexions  a  propos  de  I'essai  de  demonstration  du  postulatum 
d'Euclide  de  M.  Wickersheimer  [1897].  [Qlaa] 

J.  math,  spec,  Paris,  22,  68-70. 

2.  ( With  P.  SoUertinsky. )     Une  nouvelle  demonstration  du  postulatum 

d'Euclide.  [Qlaa] 

Mathesis,  Gand  (2).  7,  266-268. 
(Cf.  Mansion,  1897*.) 

Berzolari,  L.     1.  Sugli  invarianti  differenziali  proiettivi  delle  curve  di  un  iper- 
spazio.  [0*1] 

Ann.  mat.,  Milano  (2),  26,  1-58. 

Extension  of  Halphen,  These,  1878,  J.  de  I'fic.  Polyt.  Cah.,  47,  1880; 
also  Sav.  Etr.,  28  (1883),  Acta  Math.  3  (1884). 

2.  Un'  osservazione  sull'  estensione  dei  teoremi  di  Euler  e  Meusnier 

agli  iperspazii.  [0*2] 

Roma,  Rend.  Ace.  Lincei  (5),  62.  283-290. 
<Sfee  1898. 
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Beudon,  J.     1.  Sur  les  singularites  des  equations  aux  deriveea  partielles.     [Q2c)3] 
Paris,  C.-R.  Ac.  sc,  124,  071-673. 

2.  Sur  les  caracteristiques  des  equations  aux  derivees  partielles.     [Q2c/3] 

Paris,  "Bull.  Soc.  Math.,  25,  108-120. 

Bianchi,  L.  Sugli  spazi  a  tre  dimensioni  che  ammettono  un  gruppo  continuo  di 
movimenti.  [J4f] 

Mem.  Soc.  Ital.  XL.,  Napoli,  (.3)  11,  267-332. 

Bolyai,  J.     1.  A  ternek  abszolut  igaz  tudomanya.  [Qlb] 

(Hungarian  translation  of  Appendix,  1832,  by  Rados.) 
Math.  Phys.  L.,  Budapest,  6,  147-192. 

2.  Scientia  spatii  absolute  vera. — A  t6r  abszolut  igaz  tudomanya. 

(Original  text,  with  a  Hungarian  translation,  a  commentary  and  life 
of  the  author,  edited  by  J.  Sutak  and  F.  Schmidt.)  f Ql b,  V2b5] 

Budapest :    Kilian.     pp.  xxviii  +  143.     5,s. 
[Trans,  of  1832.]     See  1907. 

Bolyai,  W.  Tentamen  iuventutem  studiosam  in  elementa  matheseos  purae, 
elementaris  ac  sublimioris  methodo  intuitiva,  evidentiaque  huic  propria, 
introducendi,  cum  appendice  triplici.  Editio  secunda.  Tomus  I :  Conspectus 
arithmeticae  gcneralis.  Mandato  Academiae  Scientiarum  Hungaricae  suis 
adnotationibus  adiectisediderunt  lulius  Konig  et  Mauritius  Rethy,  Academiae 
Scientiarum  Hungaricae  sodales.  Accedit  effigies  auctoris.  (xii  +  679.) 
4to.    1897. 

Tomus    II:     Elementa    geometriae    et    appendices.      Mandato 

ediderunt  losephus  Kiirschak,  Mauritius  Rethy,  Bela  Totossy  de  Zepethnek, 

Academiae  Scientiarum  Hungaricae  sodales.     Pars  prima  :  Textus  (Ixiii  + 

437).     Pars  secunda  :    Figurae  (Ixxv  et  vii  tabulae).     4to.     1904.        [Qla,  a] 

Budapestini :  Sumptibus  Academiae  Scientiarum  Hungaricae.     Leipzig  : 

Teubner.     Each  tome  40  M. 
-See  1832. 

Reviews:   Bull.  sci.  math.,  Paris  (2),  22,  131-132;  Zs.  Math.,  Leipzig, 
43,  209-210  ;  Jahresber.  D.  MathVer.,  Leipzig,  14,  465-466. 
Bordiga,  G.  A.     1.  Casi  particolari  di  rigatc  razionali  del  4"  ordine.  [MH,  6] 

Venezia,  Atti  1st.  Yen.  (7),  8,  420-432. 

2.  L'omografia  nello  spazio  a  n  dimensioni.  [P^lc] 

Venezia,  Atti  1st.  Ven.  (7),  8,  1091-1109. 
Brambilla,  A.     1.  Sopra  una  famiglia  di  superficie  dell'  ottavo  ordine.  [M''4] 

Giorn.  mat.,  Napoli,  35,  1-21. 

[Generalisation  of  Steiner's  surface,   V^^  +    ^^^2  +    '^'\>z  +   '^'Pi  ^  ^» 
where  <pi  =  A,x  +  B,y  +  dz  +  D,-.] 

(Cf.  COSSEEAT,  1897.) 
2.  Sopra  una  particolare  varieta  del  27"  ordine  nello  spazio  a  quattro 

dimensioni.    [2(A2.  a;.)*  =  0  (?  =  1,  2,  5).]  [M«4] 

Napoli,  Atti  Ace.  sc.  (2),  9,  No.  2,  pp.  37. 
Relazione  per  P.  Del  Pezzo,  Napoli,  Rend.  Ace.  sc.  (3),  3,  101. 
(Cf.  La  curva  doppia  di  una  particolare  superficie  razionale  del  9"  ordine. 
Giorn.  mat.,  Napoli,  32,  133-160  (1894).) 

Burali-Forti,  C.     Les  postulats  pour  la  geometric  d'Euclide  et  de  Lobatschewsky. 
Verb,  intern.  MathKongr.,  1  (Ziirich,  1896),  Leipzig,  247-250.  [Qla] 

Burnside,  W.     Theory  of  groups  of  finite  order.  [Ql  (K9b)] 

Cambridge  :    Univ.  Press.     8vo.     pp.  xvi  +  388.     15s.     (Chaps.  XII  and 
XIII.) 

Cahen,  E.     Theorie  des  regions.  [Q4] 

Nouv.  Ann.  Math.,  Paris  (3),  16,  533-539. 
(Cf.  CuRJEL,  1898  ;  Pilgrim,  1879.) 
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Chandler,  C.  H.     Transcendental  space.  [Vld] 

Madison,  Trans.  Wis.  Acad.  Sci.,  11,  239-248. 

Cosserat,  E.     Sur  I'emploi  de  I'espace  a  quatre  dimensions  dans  I'etude  des  surfaces 
algebriques  admettant  plusieurs  series  de  coniques.  [Q2caJ 

Paris,  C.-R.  Ac.  sc,  124,  1004-1008. 
(Cf.  Brambilla,  1897^) 

Cotton,  E.     Sur  une  generalisation  du  probleme  do  la  representation  conforme 
aux  varietes  a  trois  dimensions.  [P^3] 

Paris,  C.-R.  Ac.  sc,  125,  225-228. 

Delassus,  £.     Sur  les  surfaces  algebriques  passant  par  I'intersection  de  plusieurs 
surfaces  algebriques.  [M*la)3] 

Bull.  sci.  math.,  Paris  (2),  21,  59-G4. 

Delboeuf,  J.  La  geometric  euclidienne  S|ins  le  postidatum  d'Euclide.  [Qla,  Vld] 
Liege,  Mem.  Soc.  roy.  sci.  (2),  19,  No.  3,  pp.  117.  Also  sep.  Paris,  4  fr. 
(Cf.  1860.) 

Del  Pezzo,  P.     Formole  e  generalita  sulla  trasformazione  cremoniana  degli  indici 
2,  4,  8  fra  spazii  a  quattro  dimensioni  e  suoi  casi  particolari.  [P^4c] 

Napoli,  Rend.  Ace.  sc.  (3),  3,  33-50. 
(Cf.  1895,  18962.) 

Del  Prete,  G.     Le  corrispondenze  projettive  degeneri.  [P*lf] 

Milano,  Rend.  1st.  Lomb.  (2),  30,  400-409,  464-479. 
(Cf.  Segre,  18842  ;   Predella,  1889.) 

Dixon,  A.  L.     Note  on  the  potential  of  rings.  [R5ca] 

London,  Proc.  Math.  Soc,  28,  439-442. 
(Cf.  HoBSON,  1896.) 

Drach,  J.     Sur  les  systemes  completement  orthogonaux  dans  I'espace  a  n  dimen- 
sions et  sur  la  reduction  des  systemes  differentiels  les  plus  generaux.  [0^2] 
Paris,  C.-R.  Ac.  sc,  125,  598-601. 
(Cf.  Ricci,  1897^) 

Dupuis,  N.  F.  On  the  transcendental  geometry.  (Presidential  address.)  [Q],2a] 
Proc.  Trans.  R.  Soc,  Canada  (2),  3,  Section  III,  3-16. 

Engel,   F.      1.  nocTpoeiiie  napajuiejbHoii  jihiuh  Bt  reoMexpiu  JIo6aHeBCKaro. 
[Construction  of  a  parallel  in  the  geometry  of  Lobacevskij.]  [Qlb   (Kl)] 

Kasan,  Izv.  fiz.-mat.  Obsc.  (2),  7^,  118-121. 
German,  1898^  L 

2.  (IFii^AP.  Stackel.)     Gauss,  die  beiden  Bolyai,  und  die  nichteuklidische 

Geometric.  .  [V2b5] 

Math.  Ann.,  Leipzig,  49,  149-206. 
Trans.  French,  1897^ 

[Gives  8  letters  between  Gauss  and  Bolyai,  also  the  latter's  Theoria 
parallelarum,    1804,  in   Latin  and  German.     This  paper  of  Bolyai 
is  not  printed  in  the  French  edition.] 
Cf.  Stackel,  1897^,  and  Schmidt  and  Stackel,  1899^. 

3.   (With  P.  Stackel.)     Gauss,  les  deux  Bolyai,  et  la  geometric  non- 

euclidienne.  [V2b5] 

(French  trans,  by  L.  Laugel.) 

Bull.  sci.  math.,  Paris  (2),  21,  206-228. 

Also  sep.     Paris:    Gauthier-Villars.     8vo.     pp.23.     1,25  fr. 

Faifofer,  A.     [Principles  of  geometry.]     (Polish  trans,  by  W.  Kwietniewski.) 

Warszawa.     pp.  271.     8vo.  [Vld] 

Fano,  G.     1.  Ueber  Gruppen,  insbesondere  continuirliche  Gruppen  von  Cremona- 
Transformationen  der  Ebene  und  des  Raumes.  [P*4c] 

Verb,  intern.  MathKongr.  1  (Zurich,  1897),  Leipzig,  264-255. 
MonHfte.  Math.  Phys.,  Wien,  9  (1898),  17-29. 
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Fano,  G.     2.  Un  teorcma  sulle  superficie  algebriche  con  infinite  trasformazioni 
proiettive  in  se.  [J4f,  Q2c/3] 

Palermo,  Rend.  Cire.  mat.,  11,  240-246. 
Roma,  Rend.  Ace.  Lincei  (5),  Sj,  (1899),  662-565. 
(Cf.  Fano,  18962.) 

Fricke,  R.     Ueber  den  arithmetischen  Charakter  gewisser  Netze  von  unendlich 
vielen  congruenten  Vierecken.  [Ql  (K9b)] 

Braunschweig  Festschr.,  85-110. 

Frolov,  M.     Recherches  sur  la  theorie  des  paralleles.     Supplement.  [Qlaa] 

Paris:    Michelet.     2,25  fr. 
Review :   Mathesis,  Gand  (2),  7,  104. 

Grace,  J.  H.     Circles,  spheres  and  linear  complexes.  [Q2ca] 

Cambridge,  Trans.  Phil.  Soc,  16,  153-190. 
Guichard,  C.     1.  Sur  les  systemes  orthogonaux  et  les  systdmes  cycliques. 

LNn,  0*2] 

Ann.  sci.  £c.  Norm.  Paris  (3),  14  (1897),  457-516  ;   15  (1898),  179-227  ; 

20  (1903),  75-132,  181-240,  241-288. 
Paris,  C.-R.  Ac.  sc,  125  (1897),  519-521. 

• 2.  Sur  les  congruences  associes.  [N*l] 

Paris,  C.-R.  Ac.  sc,  124,  669-671. 
3.  Sur  quelques  applications  de  la  theorie  des  systemes  cycliques. 

Paris,  C.-R.  Ac.  sc,  124,  1079-1081.  [N'l,  0*2] 

4.  Sur  les  reseaux  et  les  congruences.  [N*l] 

Paris,  C.-R.  Ac.  sc,  125,  564-565. 

5.  Sur  la  deformation  des  quadriques.  [N^l] 

Paris,  C.-R.  Ac.  sc,  125,  596-598. 

6.  Sur  le  probleme  de  M.  Bonnet  [sur  les  reseaux  qui  sont  k  la  fois 

orthogonaux  et  cycliques].  [N'l] 

Paris,  C.-R.  Ac.  sc,  125,  643-646. 

7.  Sur  les  reseaux  O[rthogonaux]  associes.  [N*l] 

Paris,  C.-R.  Ac.  sc,  125,  929-931. 

8.  Sur  le  probleme  de  Ribacour  [sur  les  reseaux  et  les  congruences]. 

Paris,  C.-R.  Ac.  sc,  125,  1013-1015.  [NH] 

Hadamard,  J.     1.  Sur  la  forme  de  I'espace.  [Qld] 

Bordeaux,  Proc.-verb.  soc.  sci.  phys.  nat.,  1897-98,  83-85. 

2.  Sur  la  courbure  dans  les  espaces  a  plus  de  deux  dimensions.      [0*2] 

Bordeaux,  Proc.-verb.  soc.  sci.  phys.  nat.  1897-98,  85-87. 

3.  Sur  le  billard  non-euclidien.  [Qle?] 

Bordeaux,  Proc.-verb.  soc.  sci.  phys.  nat.,  1897-98,  147-149. 

4.  Sur  certaines  proprietes  des  trajeetoires  en  Dynamique.  [Q2C7] 

J.  Math.,  Paris  (5),  3,  331-387. 

Halsted,  G.  B.     1.  Biography  of  Houel.  [V2b5] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  4,  99-101. 

2.  Biography  of  Vasiliev.  [V2b5] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  4,  265-267. 

Hathaway,  A.  S.     Quaternions  as  numbers  of  four-dimensional  space.  [B12d] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  4,  54-57. 
(See  R.  A.  Philip,  Rose  Technic,  Terre  Haute,  Ind.,  March,  1897.) 

Heyl,  P.  R.     1.  Properties  of  the  locus  r  =  constant  in  space  of  n  dimensions. 

Philadelphia,  Pub.  Univ.  Pa.,  Ser.  Math.,  1897,  33-39.  [K»6] 

2.  [Models  of  the  regular  solids  of  four  dimensions.]  [X9] 

Philadelphia. 
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Hinton,  C.  H.     Hyperbolea  and  the  solution  of  equations.  [Qld] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  3,  309-321. 

Hurwitz.  A.     Ueber  die  Erzeugung  der  Invarianten  durch  Integration.  [Q2c)3] 

Gottingen,  Nachr.  Ges.  Wiss.,  1897,  71-90. 

Kantor,  S.     1.  Theorie  der  Aequivalenz    von    lii.earen    oo^-Scharen   bilinearen 
Formen.  [Q2c^] 

Miinchen,  SitzBer.  Ak.  Wiss.  27,  367-381. 
(Cf.  Kantor,  1900.) 

2.  Theorie  der  linearen  Strahleneomplexe  im  Raume  von    r  Dimen- 

sionen.  [N'l] 

J.  Math.,  Berlin,  118,  74-122. 

Klein,  F.     1.  (With  R.  Fricke).    Vorlesungen  uber  die  Theorie  der  automorphen 
Funktionen.  [Ql,  ea] 

I.  Band.  Die  gruppentheoretischen  Grundlagen,  pp.  xiv  -j-  634  (1897). 
IT.  Band.   Die  funktionentheoretischen  Ausfiihrungen  und   die  Anwen- 

dungen,  pp.  282,  283-438  (1901,  1911,  in  progress). 
Leipzig  :  Teubner.     8vo.     22  M,  10  M,  7  M. 
(See  esp.  Band  I,  pp.  3-57.) 

2.  Zur    ersten    Verteilung    des    Lobatschewsky-Preises.     Gutachten, 

betreffend  den  dritten  Band  der  Theorie  der  Transformationsgruppen  von 
S.  Lie.  [Qla7] 

Kasan  :   Kaiserl.  Univers.-Druckerei.    8vo.     pp.  27  (1897).     50  kop. 

Math.  Ann.,  Leipzig,  50,  583-600  (1898). 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2)  8  (1898),  1-27.    Tr.  Russ.,  Anon.,  1898i. 

3.  Sur  la  geometrie  dite  non  euclidienne.         '  [Qlea.  y,  a/Q] 

Ann.  Fac.  sc.  Toulouse,  11  G,  1-62. 
[Trans,  of  1871  by  L.  Laugel.] 

4.  The  mathematical  theory  of  the  top.     Lectures  delivered  on  the 

sesquicentennial  celebration  of  Princeton  University.  [R8k] 

New  York  :  Scribner's  Sons.     pp.  74,  (esp.  pp.  16,  52-57). 

Kleinpeter,  H.     Die  Entwickelung  des  Raum-  und  Zeitbegriffs  in  der  neueren 
Mathematik  und  Mechanik  und  seine  Bedeutung  fiir  die  Erkenntnistheorie. 
Arch.  Philos.,  Berlin,  4,  Heft  1,  32-43,  [Vld] 

Noticed  in  Rev.  phil.,  Paris,  51,  104. 

Kohn,  G.     Ueber  eine  geometrische  Deutung  der  Invarianten  doppelt  bintiren 
Formen.  [M52,  Q2c)3] 

Jahresber.  D.  MathVer.,  Beriin,  Sj,  58-60. 

Eommerell,  K.     Die  Kriimmung  der  zweidimensionalen  Gebilde  im  ebenen  Raum 
von  vier  Dimensionen.  [0*3,  M'2] 

Diss.     Tiibingen :   Laupp.     8vo.     pp.  53.     1,80  M. 
Review  ;  Bull.  sci.  math.,  Paris  (2),  26,  159-160. 

Laehtin,  L.  K.     [Differential  resolvents  of  algebraic  equations  of  higher  order.] 
(Russian.)  [Q2cj8] 

Matem.  Shorn.,  Moskva,  19,  211-386,  393-630. 

Landsberg,  G.     Ueber  den  Zusammenhang  der  Kriimmungstheorie  der  Curven 
mit  der  Mechanik  starrer  Systeme  des  w-dimensionalen  Raumes.        [0^1,  Rli] 
J.  Math.,  Berlin,  118,  163-172. 

Lasker,  F.     An  essay  on  the  geometrical  calculus  [Ausdehnungslehre].  [B12c] 

London,  Proc.  Math.  Soc,  28,  500-531. 

Lazzeri,  G.     Sul  postulato  dell'  equivalenza.  [Qla] 

Period,  mat.,  Livorno,  12,  35-40. 

Lie,  S.     Das  Abel'sche  Theorem  und  die  Translationsmannigfaltigkeiten. 

Leipzig,  Ber.  Ges.  Wiss.,  49,  181-248.  IQ2ci8,  0*4] 

(Cf.  1896.) 
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LobaCevskij,  N.  I.  [Introduction  to  the]  New  principles  of  geometry,  with  com- 
plete theory  of  parallels.  Translated  from  the  Russian  [1835^],  with  a 
preface,  by  G.   B.  Halsted.  [Qla] 

Trans.  Texas  Acad.,  2,  1-17. 
Austin,  Texas,  Neomonic  Series,  V.     8vb.     pp.  27. 

Love,  A.  E.  H.  The  necessary  postulates  of  geometry.  [Review  of  Russell's 
Foundations  of  Geometry,  1897.]  [Qla] 

Nature,  London,  56,  417-418. 

Macaulay,  F.  S.     John  Bolyai's  "  Science  Absolute  of  Space."  [Ql] 

Math.  Gaz.,  London,  1897,  25-31,  50-60. 

Mannoury,  G.     Lois  cyclomatiques.  [Q3] 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  3,  126-152, 
(Cf.  Dyck,  1890.) 

Mansion,  P.  1.  [The  first  principles  of  metageometry.]  (Polish  trans,  of  1896* 
by  S.  Dickstein.)  [Ql,  V2b^,  7] 

Wiad.  mat.,  Warszawa,  1,  1-23,  68-91. 

2.  Sur    une   methode   elementaire   d'exposition    des    principes   de   la 

geometric  non-euclidienne.  [Ql] 

Mathesis,  Gar.d  (2),  7,  112-117,  134-139. 
Abstract  in  Bruxelles,  Ann.  Soc.  scient.,  21  A,  117-118. 
See  18985. 

3.  Notes  de  geometrie  non  euclidienne.  [Ql  (K2Ce)] 

Mathesis,  Gand  (2),  7,  158-161. 

4.  Une  nouvelle  demonstration  du  postulatum  d'Euclide.  [Qlaa] 

Mathesis,  Gand  (2),  7,  225-226. 

[Equivalent  postulate  in  the  attempt  of  J.  M.  Joubin.     See  Barbarin, 
1897^.] 

5.  Resume  de  la  theorie  de  I'equivalence,  d'apres  M.  L.  Gerard.      [Qla] 

Mathesis,  Gand  (2),  7,  265-266. 

6.  Sur  I'expression  analytique  du  volume  d'un  corps  en  geometrie  non- 
euclidienne.  [Ql  (05a)] 
Bruxelles,  Ann.  Soc.  scient.,  21  A,  118-119. 
Mathesis  (2),  7,  Suppl.,  pp.  2. 
See  1898^. 

7.  Sur  Wolfgang  et  Jean  Bolyai.  [V2b5] 

Mathesis,  Gand  (2),  7,  194-195. 

Montesano,  D.  Su  due  trasformazioni  razionali  ed  involutorie  dello  spazio  di  4° 
ordine  e  di  genere  zero.  [P^4] 

Milano,  Rend.  1st.  Lomb.  (2),  30,  563-571. 
(Cf.  ASCHIERI,  1881.) 

Moutard,  T.     Sur  les  differentielles  successives  d'une  fonction  de  plusieurs  variables. 
Paris,  C.-R.  Ac.  sc,  124,  603-607.  [N^l] 

Muirhead,  R.  F.     On  a  method  of  studying  displacement.  [Rli] 

Edinburgh,  Proc.  Math.  Soc,  15,  119-128. 
(Cf.  SCHOUTE,  189P.) 

Newson,  H.  B.  On  the  Riemann-Helmholtz-Lie  problem  of  the  foundations  of 
geometry.     [Abstract.]  [Qla7] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  4,  5-6. 

Novikov,  P.  M.  [On  the  geometry  of  N.  I.  Lobacevskij  and  the  remarks  relative 
to  it  by  V.  Ja.  Cinger  and  P.  A.  Nekrasov.J     (Russian.)  [Ql,  ajS] 

St.  Petersburg,  Report  of  the  Educ.  Acad.,  1897-98,  p.  255. 
Vospitat-Sbornik,  S.  Peterburg,  No.  7,  Suppl. 
(.See  Cinger,  1894  ;  Nekrasov,  1896.) 
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Oss.S.  L.  van.     Toepassing  van  een  paar  stellingen  van  de  meetkunde  en  beweging 
der  ruimte  van  vier  afmetingen  op  de  meetkunde  der  gewone  ruimte. 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  3,  165-174.  [K^,  Rli] 

Picard,  E.  I.  (With  G  Simart).  Theorie  des  fonctions  algebriques  de  deux  variables 
independantes.     Tome  I.  [Q3b] 

Paris  :    Gauthier-Villars.     8vo.     pp.  vi  +  246. 

2.  Sur  la  theorie  des  surfaces  algebriques  au  point  de  vue  de  la  geo- 
metric de  situation  et  sur  les  integrales  de  diffcrentielles  totales.  [Q3b] 
Paris,  C.-R.  Acad,  sci.,  124,  532-538. 

Fieri,  M.     1.  Intermezzo.  [Qla] 

Period,  mat.,  Livorno,  12,  151-153. 

[Reply  to  Amodeo,  1897.] 

2.  Suir  ordine  della  varieta  generata  da  piu  sistemi  lineari  omografici. 

Palermo,  Rend.  Circ.  mat.,  11,  58-63.  [N»2a,  MU] 

(Cf.  LORENZOLA,  1903.) 

3.  Sugli  enti  primitivi  della  geometria  proiettiva  astratta.  [Qla] 

Torino,  Atti  Ace.  so.,  32,  343-351. 

Podmore,  F.     Studies  in  psychical  research.  [Q2a] 

London :   Kegan  Paul,  &c.     8vo.     12s.     (pp.  71-80.) 

Poincar6,  H.     Reponse  a  quelques  critiques.     [Couturat,  1896.]  [VldJ 

Rev.  metaphys.,  Paris,  5,  59-70. 

Reinhardt,  N.     [Non-Euclidean  geometry  and  Positivism.]     (Russian.)  [Ql] 

Kazan.     16mo.     pp.  56. 

Reyes  y  Pr6sper,  V.     1.  Nota  sobre  un  punto  de  geometria  no-euclidea. 

Arch.  Mat.,  Madrid,  2,  44-47.  [Qlb  (Oi2c)J 

(Cf.  Pasch,  1887.) 

2.  Note  sur  le  theoreme  de  Pythagore  et  la  geometric  non-euclidienne. 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  7„  67-68.  [Ql  (K3c)] 

3.  Sur  le  theoreme  relatif  au  carre  de  I'hypotenuse  et  le  cinquieme 

postulat  d'Euclide.  [Qlaa] 

Mathesis,  Gand  (2),  7,  86. 

Ricci,  G.     1.  Sur  les  systemes  completement  orthogonaux  dans  un  espace  quel- 
conque.  [0^2] 

Paris,  C.-R.  Ac.  sc,  125,  810-811. 
(Cf.  Drach,  1897  ;   Ricci,  1896.) 

2.  Del  teorema  di  Stokes  in  uno  spazio  qualunque  a  tre  dimensioni  ed 

in  coordinate  general!.  [C2h] 

Vcnczia,  Atti  1st.  Ven.  (7),  8,  1536-1539. 

Russell,  B.  A.  W.     An  essay  on  the  foundations  of  geometry.  [Qla,  Vld] 

Cambridge  :  Univ.  Press.  8vo.  pp.  xvi  +  201.  7s.  6d. 
Reviews :  by  G.  E.  Moore,  Mind,  London  (2),  8,  397-405  ;  by  Love, 
1897  ;  by  Tannery,  1898 ;  by  D.  A.  Murray,  Phil.  Rev.,  Boston, 
8,  49-57  ;  MonHfte.  Math.  Phys.,  Wien,  8,  33  ;  Nyt  Tidss.  Mat., 
Kjobenhavn,  9  B,  20-22  ;  Boll,  bibliogr.  st.  sc.  mat.,  Torino,  1, 
16-18  ;  Arch.  Math.,  Leipzig  (2),  16,  20  ;  Rev.  gen.  sci.,  Paris,  9, 
35  ;  Rev.  metaphys.,  Paris,  6,  354-380  ;  Zs.  Math.,  Leipzig,  44, 
19-20  ;  Bull.  sci.  math.,  Paris  (2),  23,  54-62  ;  Prag,  Cas.  Math. 
Fys.,  33  (1904),  281-287;  Nature,  London,  56,  417-418;  by 
Halsted,  Science  (n.s.),  6,  487-491. 
Trans.  French,  IQOP. 

Schmidt,  F.     Mitteilungen  iiber  Johann  Bolyai  [V2b8] 

Jahresber.  D.  MathVer.,  Berlin,  4,  107-109 
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Schoenflies,  A.  Transfinite  Zahlen,  das  Axiom  des  Archimedes  und  die  projective 
Geometrie.  [Qlaj 

Jahresber.  D.  MathVer.,  Berlin,  5,  75-81. 
(Cf.  Veronese,  1898.) 

Schotten,  H.     Erwiderung  auf  vorstehende  Entgegnung  [von  Horrn  Max  Simon]. 
Zs.  Math.  Unterr.,  Leipzig,  28,  298-299.  [Vid] 

(See  Simon, 1897^) 

Schoute,  P.  H.     1.  Les  angles  quadridimensionaux  de  deux  plans.  [K^J 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  3,  111-116. 
(Cf.  HOPPE,  18823;   Veronese,  1891,  Fondamenti,  p.  483.) 

2.  Uitbreiding  van  het  begrip  "  golfoppervlak  "  op  de  ruimte  met  n 

afmetingen.  [M*/)] 

Amsterdam,  Nieuw  Arch.  Wisk  (2),  3,  239-242. 
See  18981,  English. 

Schubert,  H.     Correlative  Verwandschaft  in  n  Dimensionen.  [N^2a] 

Jahresber.  D.  MathVer.,  Berlin,  4,  158-160. 
(Cf.  1894.) 

Scott,  C.  A.     On  Cayley's  theory  of  the  Absolute.  [Qla,  ea] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  3,  235-246. 
(See  Macaulay,  1898.) 

Servant,  M.  Q.  1020.  Renseignements  sur  la  geometrie  a  n  dimensions,  la  repre- 
sentation des  varietes  d'un  esjiace  a  n  dimensions  et  I'analysis  situs.  [Renvoi 
a  un  livre  de  G.  Loria  par  H.  Fehr,  et  a  d'autres  memoires  par  H.  Brocard 
et  E.  B.  Escott.]  [Q2a,  3] 

Intermed.  Math.,  Paris,  4  (1897),  236,  237  ;    6  (1898),    17  (F.  Farjon)  ; 
202  (E.  B.  Escott) ;   9  (1902),  43  (H.  Brocard). 

Sforza,  G.  Un  osservazione  sull'  equivalenza  dei  poliedri  per  congruenza  delle 
parti.  [Qla] 

Period,  mat.,  Livomo,  12,  105-109. 

Simon,  M.     1.  Entgegnung  auf  den  von  Dr.  Schotten  in  Elberfeld  gehaltenen 
Vortrag:    „Die  Grenze  zwischen  Philosophic  und  Mathematik,  &c.     [1896.]" 
Zs.  math.  Unterr.,  Leipzig,  28,  296-298.  [Vld] 

(Reply  by  Schotten,  1897.)  . 

2.  Zwei  Satze  zur  nichteuklidischen  Geometrie.  [Qlb  (K4,  13a)] 

Math.  Ann.,  Leipzig,  48,  607. 

Snyder,  V.  Condition  that  the  line  common  to  N-1  planes  in  an  N  space  may 
pierce  a  given  quadric  surface  in  the  same  space.  [L^M] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  4,  68-73. 

Stackel,  P.     1.  Mitteilungen  aus  dem  Briefwechsel  von  Gauss  und  W.  Bolyai. 

Gottingen,  Nachr.  Ges.  Wiss.,  1897,  1-12.  [V2bS] 

[Gives  7  letters  between  Gauss  and  Bolyai,  3  from  Gauss,  1799,  1804, 

1832  ;   and  4  from  Bolyai,  1804,  1831,  1832,  1835. 
Cf.  Engel  and  Stackel,  1897^,  and  see  Schmidt  and  Stackel,  1899. 

2.  Anwendungen  von  Lie's  Theorie  der  Transformationsgruppen  auf 

die  DiSerentialgleichungen  der  Dynamik.  [Q2c7] 

Leipzig,  Ber.  Ges.  Wiss.,  49,  411-442. 

Story,  W.  E.     Hyperspace  and  non-euclidean  geometry.  [Ql,  2a] 

Math.  Review,  1,  169-184. 

Study,  E.  Ueber  die  Invarianten  der  projectiven  Gruppe  einer  quadratischen 
Mannigfaltigkeit  von  nicht  verschwindender  Discriminante.  [Q2c)8] 

Leipzig,  Ber.  Ges.  Wiss.,  49,  443-461. 

Tboinae,  J.     Die  Kegelschnitte  in  rein  projectiver  Behandlung.  {Qlea] 

Halle:    L.  Nebert.     pp.  viii  +  181.     6,50  M. 
(Kapitel  VIII,  Massverhaltnisse,  pp.  160-172.) 


i 
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Vasiliev,  A.  1.  Lobatschefskij's  Ansichten  iibcr  die  Theorie  der  Parallellinien 
vor  dem  Jahre  1826.  [V2bSJ 

Jahresber.  D.  MathVer.,  Berlin,  4,  88-90. 

2.  Zalozeni  ceny  na  pocest  Lobacevskemu  a  odhalenf  jeho  pomniku. 

[Foundation  of  a  prize  in  honour  of  Lobacevskij  and  unveiling  of  his  statue.] 
Prag,  Oas.  Math.  Fys.,  26,  31-32.  [V2b5] 

[Translated  by  E.  Weyr.     See  1898.] 

Veronese,  G.     1.  Sul  postulato  della  continuita.  [Qla] 

Roma,  Rend.  Ace.  Lincei  (5),  62,  161-168. 

2.  (With  P.  Gazzaniga).     Element!  di  geometria  ad  uso  dei  Licei  e 

degll  istituti  tecnici.  [Qla] 

Verona  e  Padova  :    Drucker.  pp.  xxiv  -\-  392.     12mo. 
Also  in  two  parts,  1900,  xviii  +  119,  vi  -h  240,  16mo.      1,50  and  2,50  fr. 
(Lib.  I,  pp.  7-33.) 

Waelsch,  E.     Untersuchungen  zu  einer  Binaranalyse  mehrdimensionaler  Raume. 
Sonderabdr.  aus  Wien,  Anz,  Ak.  Wiss.  1895,  pp.  3.  [M«2,  Q2c/3] 

Wells,  H.  G.     1.  The  Plattner  story.  [Q2a] 

In  The  Plattner  Story  and  Others. 
London :  Methuen.     6s. 

2.  The  invisible  man  :   a  grotesque  romance.  [Q2a] 

London  :  C.  A.  Pearson.     3s.  &d. 
8th  ed.,  1903  (Chap.  XIX,  p.  144). 

Weyr,  E.     Slavnost  odkryti  pomniku  N.  I.  Lobacevskeho  v  Kazani  1.  zafi,  1896. 
[The  ceremony  of  the  unveiling  of  the  statue  of  Lobatschewsky  at  Kasafi  on 
1st  September,  1896.]  [V2b5] 

Prag,  Oas.  Math.  Fys.,  26,  249-254. 

Wickersheimer,  E.     Essai  de  demonstration  du  postulatum  d'Euclide.  [Qlaa] 

J.  math,  spec,  Paris,  22,  20-24. 
{See  Barbarin,  1897^ ;  and  Mansion,  1898^.) 

Wiitinger,  W.  Ueber  die  Green'sche  Function  eines  von  getrennten  spharischen 
Mannigfaltigkeiten  gegrenzten  Gebietes.  [R5c)8] 

Gottingen,  Nachr.  Ges.  Wiss.,  1897,  244-246. 

Zeuthen,  H.  G.  1.  Bemserkinger  om,  og  nyt  Bevis  for  Fundamentalsajtninger 
i  den  projective  Geometric.  [Qla] 

Nyt  Tidss.  Math.,  Kjobenhavn,  8  B,  73-85. 

2.     Nouvelle  demonstration  du  theoreme  fondamental  de  la  geometric 

projective.  [Qla] 

Paris,  C.-R.  Ac.  sc,  125  638-640. 

3.  Sur  le  theoreme  fondamental  de  la  geometric  projective.  [Qla] 

Paris,  C.-R.  Ac.  sc,  125,  858-859. 

Zindler,  K.  Ueber  die  Differentiation  mehrfacher  Integrale  nach  einem  Parameler, 
von  dem  auch  die  Grenzen  abhangen.  [C2h] 

Wien,  SitzBer.  Ak.  Wiss.,  106,  359-364. 

Anon.  In  memoriam  N.  I.  Lobatchevskii.  Collection  dc  memoires  prcsentes 
a  la  Soc  phys.-math.  de  Kasan  pour  la  fete  de  I'inauguration  du  monument 
de  L.,  par  Hcrmite,  Halsted,  Laisant,  Lemoine,  Neuberg  et  a.  [V2b5] 

Kasan.     8  fr.  (3  roubles). 

Noticed  in  J.  sci.  math.,  Coimbra,  70. 

1898. 

Aleksgjevskij,  V.  P.  OSt  onpe^'fejieHiH  hjihhu  bt.  HeDBKJiHj^oBoii  reoMeTpJH.  [On 
the  definition  of  length  in  Non-Euclidean  geometry.]  [Ql.a^ 

Charlkov,  Soobac.  prot.  mat.  Obac.  (2),  6,  139-153. 
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Amodeo,  F.  Spazio  normale  e  gencre  massimo  delle  curve  di  ordine  m,  /c-gonali, 
di  specie  s.  [M*la,  2] 

Napoli,  Rend  .Ace.  Sc.  (3),  4,  433-438. 

Andrade,  J.     1.  Le  groupe  d'equivalence  et  ses  bases  cinematiques.  [R3di8] 

Paris,  C.-R.  Ac.  sc,  126.  1775-1777. 
(Cf.  Andrade,  1897^) 

2.  Logons  de  mecanique  physique.  [R4f] 

Paris.     8vo.     pp.  ix  +  413.     (Societe  d' editions  seientifiques.)   (Note  II, 
pp.  360-391.) 

Ball,  W.  W.  R.  Recreations  et  problemes  mathematiques  des  temps  anciens  et 
modernes.  [Ql,  2J 

(Troisieme  edition  revue  et  augmentee  par  I'Auteur,  traduite  par  J. 
Fitz-Pa  trick.) 

Paris :   Hermann.     8vo. 

[Trans,  of  1892.] 

2  ed.  fran?.,  3  vols.,  1907,  1908,  1909.     Each  5  fr. 

(Tome  III,  Chap.  XII,  Hyperespace. ) 

Reviews :  Jahresber.  D.  Math.  Ver.,  Leipzig,  17,  13.  Nouv.  Ann.  Math., 
Paris  (4),  8,  34-36.  Bull.  sci.  math.,  Paris  (2),  32,  65-66  ;  33,  216- 
219.  Mathesis,  Gand  (3),  8,  37-38  ;  9,41-43;  10,  189-18].  Arch. 
Math.,  Leipzig  (3),  13,  275.  MonHfte.  Math.  Phys.,  Wien,  19,  52  ; 
20,  56.  Rev.'"metaphys.,  Paris,  17  (1909),  16;  18,  SuppL,  Julv, 
1910,  18-20.  New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc,  (2),  16 
(1909),  36-37.  Rev.  gen.  sci.,  Paris,  20,  554;  21,166.  Enseign. 
math.,  Paris,  11,  226  ;  12,  155. 
Barbarin,  P.     1.  Geometric  gcnerale  des  espaces.  [K*,  Qlea] 

C.-R.  Ass.  Frang.  avanc.  sci.  (Nantes),  27,  111-132. 

2.  Le  postulat  d'Euclide.     [Reponse  a  Tarry  1898.]  [Qlaa] 

J.  math,  spec,  Paris,  22,  178-179. 

Bedoh&zy,  J.     A  ket  Bolyai.     [Lives  of  Wolfgang  and  Johann  Bolyai.]  [V2b5] 

Maros-Vasarhely  :  Budapest,     pp.  454. 

B^Iiankin,  J.  J.  Ochobu  yqeflia  o  Ha;;iOHceHiH  riOBepxHocxeit.  noBepxHociH 
nocTOHHHOii  kphbhshu.  [Foundations  of  the  theory  of  developable  surfaces. 
Surfaces  of  constant  curvature.]  [Qley] 

Kiev,  Univ.  Izv.,  1898,  No.  1,  III,  pp.  85.     (Concluding  note.) 

Also  sep.  Kiev,  pp.  ii  +  129. 

Bertini,  E.     Sui  sistemi  di  ipersuperficie  di  Sr  aventi  le  stesse  prime  polari.     [M^lc] 
Roma,  Rend.  Ace  Lincei  (5),  1^,  217-227,  275-281. 

Berzolari,  L.  1.  Sulla  curvatura  delle  varieta  tracciate  sopra  una  varieta  qual- 
unque.  [0*2] 

Torino,  Atti  Ace  sc,  33,  692-700,  759-778.     {462-470,  527-546.} 
(Cf.  1898";  Killing,  1885;  Ricci,  1896;  Kommerell,  1897.) 

2.  Ancora  suU'  cstensione  dei  teoremi  di  Eulero  e  Meusnier  agli  iper- 

spazii.  [0*2] 

Roma,  Rend.  Ace.  Lincei  (5),  7i,  4-6. 
(8ee  18981,  1897».) 

Bianchi,  L.  SuU'  applicabilita  di  due  spazi  colla  medesima  curvatura  di  Riemann 
costante.  [0^2] 

Roma,  Rend.  Ace.  Lincei  (5),  I2,  147-155. 

Bordiga,  G.  A.     Sulla  classificazione  delle  congruenze.  [N*l} 

Roma,  Rend.  Ace.  Lincei  (5),  7„  28-31. 
(Cf.  Schumacher,  1890.) 
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Brambilla,  A.     Estensione  di  una  proprieta  della  superficie  di  Steiner.  [M*4] 

Napoli,  Rend.  Ace.  sc.  (3),  4,  300-303. 

P.  Del  Pezzo,  Rapporto,  ibid.,  299. 

(Cf.  Napoli  Rend.  (3),  4,  19-22  ;  and  G.  Koenigs,  Paris,  Bull,  see.  math., 
16  (1888),  15-18,  "  Le  lieu  des  poles  d'un  plan  fixe  par  rapport  aux 
coniques  tracees  sur  une  surface  de  Steiner  est  une  autre  surface  de 
Steiner.") 

Brassai,  S.     A  XI.  axioma.     [On  the  eleventh  axiom.]  [Qlaa] 

Akademiai  firtesito :   Budapest. 

Burnside,  W.     1.  The  construction  of  the  straight  line  joining  two  given  points, 

London,  Proc.  Math.  Soc,  29,   125-132.  [Qlb  (Kl),  Rlj] 

(Cf.  BUENSIDE,  1895.) 
-^— 2.  The  trigonometry  of  a  rectangular  gauche  hexagon,  [Rlj] 

Mess.  Math.,  Cambridge  (2),  28,  92-96. 

(Cf.  Burnside,  1889,  and  Mess.  Math.,  Cambridge  (2),  23,  19-22  (1893); 
and  Schilling,  1894.) 
Campbell,  J.  E.     Transformations  which  leave  the  lengths  of  arcs  on  surfaces 
unaltered.  [0«21 

London,  Proc.  Math.  Soc,  29,  249-264. 

Carda,  K.     Zur  Geometric  auf  Flachen  constanter  Kriimmung,  [Qle?] 

Wien,  SitzBer.  Ak.  Wiss.,  107,  44-61. 

Carroue,  C.     Le  trasformazioni  birazionali  fra  due  spazi  ad  n  dimension!  con 
particolare  considerazione  al  caso  di  n  =  4.  [P'4] 

Catania,  Atti  Ace.  Gioenia,  (4),  11,  Mem,  VIII,  pp.  62, 

Catania,  Bull.  Ace.  Gioenia,  52,  15. 

(Cf.  Del  Pezzo,  1895,  1896^,  1897.) 
Cassani,  P.     Sui  fondamenti  della  geometria.    Considerazioni  e  proposte.     [QlaJ 

Venezia,  Atti  1st.  Ven.  (7),  10,  42-60. 
Cotton,  £.     Sur  la  representation  conforme  des  varietes  a  trois  dimensions.    [P*3] 

Paris,  C.-R.  Ac.  sc,  127,  349-351. 

Couturat,  L.     fitude  critique  :   Essai  sur  les  fondements  de  la  geometric,  par  B, 
Russell.  [Vld] 

Rev.  metaphys.,  Paris,  6,  354-380. 

Craig,  T.     Displacements  depending  on  one,  two,  and  three  parameters  in  a  space 
of  four  dimensions.  [Rli] 

Amer.  J.  Math.,  Baltimore,  Md.,  20,  135-156. 

{See  Jahnke,  Amer.  J.  Math.,  21,  191-192  (1899)  ;  also  his  article,  Ueber 
einen  Zusammenhang  zwischen  den  Elementen  orthogonaler  Neuner- 
und  Sechzehner-systeme.  J.  Math.,  Berlin,  118,  224-233  (1897);  and 
Cf.  Hatzidakis,  1900^;  Eiesland,  Note  on  the  integration  of  a 
certain  system  of  diiferential  equations.  American  J.  Math.,  Baltimore, 
Md.,  20  (1898),  245-252;  Laura,  1907  ;  Eiesland,  1906.) 

Curjel,   H.  W.     Q.  13395.     p  hypej-planes  divide  space  of  n  dimensions  into  Vn 
finite  and  Un  infinite  regions,  where  Vn  =  (p— 1)  (p— 2) (p— ") !'"' !  and 

M„  =  2  {  1  +  (p-1)  +  ^^=-^^^~      + to  n  terms}.  [Q4] 

Math.  Quest.  Educ.  Times,  London,  68,  39-40. 

Darboux,  G.     LcQons  sur  les  systemcs  orthogonaux  et  les  coordonnecs  curvllignes. 

Paris  :   Gauthier-Villars.     8vo.     pj).  vi  +  338.     10  fr. 

(Tome  I.     Book  I,  Chap.  VI.)  [0*2] 

Reviews:   New  York,  Bull.  Amer.  Math.  Soc.  (2),  5,  185-202;   Boll.  bibl. 

St.  sc  mat.,  Torino,  1898,  137-145  ;    MonHfte.  Math.  Phys.,  Wien, 

10,  44-46  ;   Zs.  Math.,  Leipzig,  45,  25-26  ;   Progreso  Mat.,  Zaragoza 

(2),  2,  147;    Prag.  Oas.  Math.  Fys.,  28,  285-286;    Mathesis,   Gand 

(2),  8,  67-68  ;  Rev.  gen.  sci.,  Paris,  9,  623. 

(3340)  K 


146  Chronological  Catalogue.  1898 

Daage,  F.     1.  Surrinterpretationd'untheoremedegeometrieriemannienne.  [Ql] 
Mathesis,  Gand  (2),  8,  5-20. 
(Replied  to  by  Mansiojj,  ISGS^.) 

2.  Sur  la  limite  vers  laquelle  tend  un  certain  triangle  lobatchefskien. 

Mathesis,  Gand  (2),  8,  267-272.  [Qlaa] 

Deruyts,  F.     1.  Sur  la  determination  des  elements  neutres  d'espece  quelconque. 

Bruxelles,  Bull.  Acad.  Roy.  (3),  36,  187-193.  [W2] 

2.  Sur  quelques  proprietes  des  courbes  gauches.  []\P2] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  36,  194-204. 
C.  Le  Paige,  Rapport,  ibid.,  148. 

Dixon,  £.  T.     1.  A  paper  on  the  foundation  of  projective  geometry.  [Vld] 

(Read  before  the  Aristotelian  Society,  Dec.  13,  1897.) 
Cambridge :  Deighton,  Bell.    8vo.     pp  84.     25. 

2.  On  the  theory  of  order.  [Qla] 

Cambridge,  Proc.  Phil.  Soc,  9,  513. 

Dumont,  F.     Remarque  sur  I'application  de  la  logique  a  la  theorie  des  regions. 

Nouv.  Ann.  Math.,  Paris  (3),  17,  547-548.  [Q4a,  2c5] 

Engel,  F.     1.  Zur  nichteuklidischen  Geometrie.    I.  Construction  der  Parallelen  in 
der  nichteuklidischen  Geometrie.     II.  Die  Lobatschefskijsche  Function  II  (x). 
Leipzig,  Ber.  Ges.  Wiss.,  50,  181-187-191.  [Qlb  (Kl,  20)] 

[I.  is  a  German  version  of  1897^.] 

2.  Nikolaj  Iwanowitsch  Lobatschefskij.     Zwei  geometrische  Abhand- 

lungen,  aus   dem    Russischen  iibersetzt,  mit  Anmerkungen  und  mit    einer 

Biographie  des  Verfassers.     1.  Teil:  Die  Uebersetzung.     Mit  einem  Bildnisse 

Lobatschefskij s    und    194    Fig.     2.    Teil  :     Anmerkungen,     Lobatschefskijs 

Leben  und  Schriften.     Register.     67  Fig.     (1898-9.)  [Qlb,  V2b5] 

Leipzig  :    Teubner.     8vo.      1.  pp.  xvi  +  235.      2.  pp.  236-476.      14  M. 

[The  first  of  a  series  of  publications  entitled  Urkunden  zur   Geschichte 

der  nichteuklidischen  Geometrie  herausgegeben  von  F.  Engcl  und  P. 

Stackel.     II.  Band:  W.  u.  J.  Bolyai,  in  preparation.] 

[Trans,  of  1829  and  1835^.] 

Reviews:  by  Halsted,  1899^;  MonHfte.  Math.  Phys.,  10,  31-32;  Zs., 
Math.,  Leipzig,  45,  16-17  ;  Rev.  gen.  sci.,  Paris,  10,  745  ;  New  York, 
Bull.  Amer.  Math.  Soc.  (2),  6,  339-344,  443-452  ;  Bull.  sci.  math., 
Paris(2),  24, 118-120;  Boll.  bibl.  st.  sc.  mat.,  Torino,  1899,  115-118. 

Enriques,  F.     1.  Lezioni  di  geometria  proiettiva.  [Qla] 

Bologna  :   Zanichelli.     pp.  ix  +  377. 
Trans.  German,  1903. 
2nd  ed.,  pp.  viii  +  409.     8vo.     1904. 

Reviews:  Boll.  bibl.  st.  sc.  mat.,  Torino,  1898,  11-15;  7  (1904),  76; 
Prag,  Cas.  Math.  Fys.,  34  (1905),  152-155. 

2.  Sulle  ipotesi  che  permettono  I'introduzione  delle  coordinate  in  una 

varieta  a  piu  dimension!.  [Qla] 

Palermo,  Rend.  Circ.  mat.,  12,  222-239. 

Fano,  G.     LI  gruppi  di  Jonquieres  generalizzati.  [Q,2cj8] 

Torino,  Mem.  Ace.  sc.  (2),  48,  221-278. 

—    2.  I   gruppi   continui   primitivi   di   trasformazioni   cremoniane   dello 

epazio.  [Q2c;8] 

Torino,  Atti  Ace.  sc,  33,  480-504. 

3.  Lezioni  di  geometria  non  euclidea.  [Ql] 

Roma  :    Lit.  Cippitelli.     8vo.     pp.  271  (Lithogr.). 
Review  :  Boll.  bibl.  st.  sc,  mat.,  Torino,  1899,  105-106. 
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Fielder,  W.  Analytische  Geometrie  der  Kegelschnitte  mit  besonderer  Beriick- 
sichtigung  der  neueren  Methoden.  Nach  George  Salmon  frei  bearbeitet  von 
W.  F.  [Qlea] 

I.  Teil,  6.  ed.,  pp.  xxv  +  442  (1898),  7.  ed.  (1907).     10  M. 

II.  Teil,  6.  ed.,  pp.  xxiv  +  443-854  (1903).     9  M. 
Leipzig :  Teubner.     8vo. 

(II.  Teil,  Chap.  XX,  pp.  714-747,  Analytische  Grundlagen  der  Metrik.) 

Vonten^,  G.     Metrique  aninvolutive.  [Qld] 

Paris,  Bull.  Soo.  Math.,  26,  176-194. 

Sex  1900. 
Franchis,  M.  de.     Sulla  riduzione  degl'  integrali  estesi  a  variety.  [C2h] 

Palermo,  Rend.  Giro,  mat.,  12,  163-187. 

(Cf.  Heffter,  1903  ;  Betti,  1871.) 
Frolov,  M.     1.  La  theorie  des  paralleles,  demontree  rigoureusement,     Essal  sur 
le  livre  premier  des  Elements  d'Euclide.  [Qlaa] 

Paris,  Bale  et  Geneve  :   Georg  et  Cie.     8vo.     pp.  46.     2  fr. 

2nd  ed.,  1899. 

(The  fallacy  exposed  by  Stiickel,  Zs.  Math.,  Leipzig,  44,  Hist.-lit.  Abt. 
(1899),  74-75.) 

Review :   Arch.  Math.,  Leipzig,  (2),  16,  LitBer.,  39. 

2.  Note  sur  le  postulatum  d'Euclide.  [Qlaa] 

C.-R.  Ass.  Fran?,  avanc.  sci.  (Nantes),  27,  104-111. 
Galdeano,  Z.  de.     L'unification  des  concepts  dans  les  mathematiques.  [Vld] 

Verb,  intern.  MathKongr.  1  (Zurich),  Leipzig,  227-231. 

Giudice,  F.     Introduzoine  alle  coordinate  triangolari  e  tetraedriche.  [K^2] 

Palermo,  Rend.  Circ.  mat.,  12,  278-306  (esp.  §§  12-14). 
Goldschmidt,  L.     Kant  und  Helmholtz.     Popularwissenschaftliche  Studie.      [Vld] 

Hamburg  :  L.  Voss.     pp.  xvi  +  135. 
Guichard,  C.     1.  Sur  les  congruences  conjuguees  aux  reseaux  C.  [N^l,  Q2ca] 

Paris,  C.-R.  Ac.  sc,  126,  718-721. 
2.  Sur  les  congruences  qui  sont  de  plusieurs  manieres  des  congruences  K. 

Paris,  C.-R.  Ac.  sc,  126,  1011-1013.  [N^l,  Q2ca] 
3.  Sur   les   congruences   rectilignes.  [N*l,  Q2ca] 

Paris,  C.-R.  Ac.  sc,  126,  1183-1185. 
4.  Sur  les   surfaces   minima.  [N^l,  Q2ca] 

Paris,  C.-R.  Ac.  sc,  126,  1487-1489, 
Hadamard,  J.     1.  Los  surfaces  a  courburcs  opposces  et  leurs  lignes  geodesiques, 

J.  Math.,  Paris  (5),  4,  27-73.  [Qle7] 

2.  Lefons  de  geometrie  elementaire  (geometrie  plane).     Cours  complet 

de  mathematiques  elementaires,  public  sous  la  direction  de  G.Darboux,    [Qlaa] 

Paris  :   A.  Colin,  pp.  xvi  +  308. 

(Vol.  I,  Note  B,  Sur  le  postulatum  d'Euclide,  pp.  278-286.) 

Halsted,  (ir.  B.     1.  Newcomb's  Philosophy  of  Hyperspace.  [Ql] 

Science,  New  York,  N.  Y.  (n.s.),  7,  212. 

2.  The  first  award  of  the  Lobachevski  prize.  [V2b5,  Qla7] 

Science,  New  York,  N.  Y.  (n.s.),  7,  231-233. 

3.  [Review  of]  "  Theoretical  and  Practical  Graphics "  by    Frederick 

N.  Willson,  C.E.,  A.M.,  Professor  in  the  School  of  Science,  Princeton  Uni- 
versity.    (Author's  edition.)     1897.     4to.     pp.  viii  +  264  +  Appendix. 

Science,  New  York,  N.  Y.  (n.s.),  7,  3.55-357.  [Ql] 

4.  [Review  of]  "  J.  Bolyai,  Scientii  Spatii  Absolute  vera,  &c."  and 

"  W.  Bolyai,  Tentamen,  &c.,"  1897.  [Ql] 

Science,  New  York,  N.Y.  (n.s.),  7,  861-863. 
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Halsted,  G.  B.  5.  [Review of] "  Encyklopaedie dor  mathematischen  Wissenschaf ten, 
1898.     Bd.  1,  Hft.  1."  [Ql] 

Science,  New  York,  N.Y.  (n.s.),  8,  907-911. 
Amer.  Math.  Men.,  Kidder,  Mo.,  6,  7-11. 

6.  Biography  of  John  Bolyai.  [V2b8] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  5.  35-38. 

7.   Lobachevaki.  [V2b5] 

Open  Court,  Chicago,  12,  4U-415. 

Hardcastle,  F.     Some  observations  on  the  modern  theory  of  point-groups. 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  4,  390-402.         [M52,  Vlaa] 

Heegaard,  P.  Forstudier  til  en  topologisk  Teori  for  de  algebraiske  Fladers  Sammen- 
hang.  [Q3b] 

Diss.     Kjobenhavn.     pp.  97. 
(Cf.  Poincab:e,  1900^.) 

Hess,  E.  Ueber  eine  anschauliche  Darstellung  der  regelmassigen  Einteilung  des 
dreidimensionalen  spharischen  Raimies.  [Qlc  (K14g)] 

Marburg,  SitzBer.  Ges.  Natw.,  1898,  89-108. 

Heyl,  P.  R.  The  measure  of  the  blvuitness  of  the  regular  figures  in  four-dimensional 
space.  [KHa,c] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  4,  293-294. 

Hilbert,  D.     Elemente  der  euklidischen  Geometric.  Vorlesung.  (1898-9.    Lithogr.) 

Sec  1899.  [Qla] 

Joly,  C.  J.  The  associative  algebra  applicable  to  hyperspace.  [B12f] 
Dublin,  Proc.  R.  Irish  Acad.  (3),  5,  73-124. 

Eeyser,  C.  J.     Some  theorems  in  n-dimensional  space.  [Q2ca] 

[Paper  read  at  the  Fourth  Annual  Meeting  of  the  American  Math.  Soc] 
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Audrade,  J.     Sur  quelques  paradoxes  de  statique  non-euclidienne.  [R4f] 

Paris,  Bull.  Soc.  Math.,  27,  73-75, 

Autonne,  L.     Sur  les  varietes  unicursales  a  plusieurs  dimensions.         [M'7a,  Q2c;8] 
Paris,  Bull.  Soc.  Math.,  27,  263-282. 

Banal,  R.     Sulla  deformabilita  delle  superficie  a  tre  dimension!.  [0*2] 

Roma,  Rend.  Ace.  Lincei  (5),  82,  13-22. 

(Cf.  1897.) 
Barbarin,  P.     1.  Constructions  spheriques  4  la  regie  et  au  compas.      [Qlc  (K21aa)] 

Mathesis,  Gand  (2),  9,  81-85. 

2.  (M.  Frolov.)     Q.  1462.     Sur  le  postulat  d'Euclide.  [Qlaa] 

Intermdd.  Math.,  Paris,  6,  261. 

Bemporad,  A.  Sui  gruppi  di  movimenti  e  similitudine  nello  spazio  a  3,  4  e  5  dimen- 
sioni.  [J4fa] 

Pisa,  Ann.  Scuola  Norm.,  8,  No.  2,  pp.  83. 
(Cf.  Bianchi,  1897.) 

Berry,  A.  On  the  evaluation  of  a  certain  determinant  which  occurs  in  the  mathe- 
matical theory  of  statistics,  and  in  that  of  elliptic  geometry  of  any  number  of 
dimensions.  [K*,  Qlc  (K13c),  Q2ci8] 

Cambridge,  Proc.  Phil.  Soc,  10,  2-10. 

Bianchi,  L.     Alcune  ricerche  di  geometria  non-euclidea,  [Ql  (06g,  k)] 

Ann.  mat.,  Milano  (3),  2,  95-126. 
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Bonnel,  J.  F.  Les  atomes  et  hypotheses  dans  la  geometrie.  Troisieme  edition, 
revue  et  augmentee.  [Vld] 

Paris :   Hermann.     8vo.     pp.  200.     5  fr. 
2nd  ed.,  1897,  Lyon. 
Report  by  Poncin,  Revue  du  Lyonnais,  23,  1897,  Feb. 

Bonola,  R.     Bibliografia  sui  fondamenti  della  geometria  in  relazione  alia  geo- 

metria  non-euclidea.  [Vlaa] 

Boll,  bibliogr.  st.  sc.  mat.,  Torino,  2  (1899),  1-10,  33-40,  81-88  ;  3  (1900), 

2-3,  33-41,  70-73  ;   5  (1902),  33-41,  65-71. 
Also  published  under  the  title  Index  operum  ad  geometriam  absolutam 

spectantium.     In  J.  Bolyaiin  Memoriam  (1902),  pp.  81-164. 
Also  separately,  under  the  same  title.     Budapest :   Soc.  Frankliniania. 
8vo.     pp.  70  (1903). 

Brambilla,  A.     1.  Sopra  una  classe  di  superficie  [di  Steiner]  e  di  varieta  razionali. 
Napoli,  Atti  Ace.  sc.  (2),  9,  No.  14,  pp.  28.  [M«4] 

(Sunto  dell'  Autore,  Napoli,  Rend.  Ace.  sc.  (3),  5,  21-22.) 

2.  Estensione  di  un  teorema  di  Eckardt.     [Two  Steiner  surfaces  in- 
scribed in  the  same  tetrahedron  intersect  in  8  conies.]  [M^4] 
Napoli,  Rend.  Ace.  sc.  (3),  5,  144-146. 
(.See  F.  E.  Eckardt,  Math.  Ann.,  5,  47,  1872.) 

Buchholz,  A.  Ein  Beitrag  zur  Mannigfaltigkeitslehre.  Mannigfaltigkeiten,  deren 
Linienelemente  auf  die  Form  ds  =J  [v    ■SXl)-   V    "SdXl  gebracht  werden 

konnen.  [0^2] 

Bonn  :   Cohen.     8vo.     pp.  vi  +  264.     7  M. 
Review  :  MonHfte.  Math.  Phys.,  Wien,  11,  LitBer.  4. 

Cazzaniga,  T.     Intorno  ai  reciproci  dei  determinanti  normali.      [Q2a,  P^'l,  B12e] 
Torino,  Atti  Ace.  sc,  34,  495-514  {35l-370}. 

Celpanov,  G.  OCaopt  HOBiniuefl  JiHTcpaTypu  no  xeopiH  noaHaHia.  (0  npupoAi 
reoMeTpHieCKHxi.  aKcioMi..)  [Review  of  recent  literature  on  epistemology. 
(On  the  nature  of  geometrical  axioms).]  [Vld,  2b)3] 

Kiev,  Univ.  Izv.,  1899,  No.  7,  153-192. 

Collignon,  R.  C.  E.     Note  sur  I'existence  geometrique  du  rectangle.  [Qlaa] 

C.-R.  Assoc.  Fran5.  avanc.  sci.  (Boulogne),  28,  87-99. 

Cotton,   E.     1.  Sur  les  varietes   a   trois  dimensions.  [0^2,  P^S,  J4f] 

Toulouse,  Ann.  Fac.  Se.  (2),  1,  385-438. 
Also  sep.  These.     Paris  :  Gauthier-Villars.     pp.  54. 
Review  :  Rev.  gen.  sci.,  Paris,!  1,1 148. 

2.  Sur  les  formes  de  differentielles  invariantes  vis-a-vis  de  certains 

groupes.  [J4f] 

Paris,  C.-R.  Ac.  sc,  128,  495-497. 
[The  results  of  Chaps.  IV  and  V  of  1899i.] 

Curjel,  H.  W.     Notes  on  the  regular  hypersolids.  [K24c,  g] 

Mess.  Math.,  Cambridge  (2),  28,  190-191. 

Dall'Acqua,  A.  Ricerche  sulle  congruenze  di  curve  in  una  variety  qualunque  a 
tre  dimensioni.  [Ql  (W3)] 

Venezia,  Atti  1st.  Yen.  (8),  2,  245-262. 

Del  Prete,  G.  Le  omografie  e  correlazioni  permutabili  fra  di  loro  in  uno  spazio 
ad  un  numero  qualunque  di  dimensioni.  [J4f,  P^l] 

Giorn.  mat.,  Napoli,  37  (1899),  107-123  ;  38  (1900),  40-62. 

Del  Re,  A.     Sopra  alcuni  complessi  omaloidi  di  sfere.  [Q2ca] 

Roma,  Rend.  Ace.  Lincei  (5),  82,  100-107. 

Duport,  H.     Sur  les  hypotheses  fondamentales  de  la  geometrie.  [Qla.7] 

Paris,  Bull.  Soc.  Math.,  27,  138-141. 
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Fano,  G.     1.  Sulle  equazioni  differenziali  lineari  del  5°  ordine  le  cui  curve  in- 
tegral! sono  contenute  in  varieta  algebriche.  [Q2c;8] 
Milano.  Rend.  1st.  Lomb.  (2),  32,  843-86G. 

2.  Sulle  equazioni  differenziali  lineari  del  5°  e  del  6°  ordine,  le  cui 

curve  integrali  sono  contenute  in  una  quadrica.  [Q2c)8] 

Torino,  Atti  Ace.  Sc,  34,  285-315. 

Fonten^,  G.     1.  Sur  I'hypothese  euclidienne.  [Ql,  ea] 

Rev.  metaphys.,  Paris,  7,  183-188. 

2.  Sur  les  signes  des  distances  en  geometrie.  [K*] 

Enseign.  math.,  Paris,  1,  272-278. 

Forsyth,  A.  R.     A  system  of  invariants  for  parallel  configurations  in  space.     [0*2] 
Rep.  Brit.  Ass.,  69  (Dover),  640-645. 

Francesco,  D.  de.     1.  Sopra  alcune  formole  elementari  di  geometria  non  euclidea. 
Giom.  mat.,  Napoli,  37,  98-106.  [R4f,  Ql  (K)] 

2.   Alcuni  problemi  di  meccanica  in  uno   spazio  a  tre  dimensioni  di 


curvatura  costante.  [R4f,  8k] 

Napoli,  Atti  Ace.  Sc.  (2),  10,  No.  4,  pp.  38.  with  2  pi.,  No.  9,  pp.  33. 
Abstract  in  Napoli,  Rend.  Ace.  sc.  (3),  6  (1900),  15-16,  153-155. 
Noticed  in  Nature,  London,  62,  18. 

Frolov,  M.     1.  La  theorie  des  paralleles 2  ed.  (1st  ed.,  1898).  [Qlaa] 

Paris  :   Carre  et  Naud.     pp.  43.     2  fr. 

2.  Note  sur  la  geometrie  non-euclidienne.  fQlaa] 

C.-R.  Assoc.  Fran9.  avanc.  sci.  (Boulogne),  28,  70-72. 
[Report  on  Frolov,  lOOO^'^.] 

3.  (G.   Gallucci,   P.   Tannery,   G.   A.   Maggi,   P.   Stackel.)     Q.    1496. 

Sur  une  proposition  de  Lobatchefsky.  [Qlb] 

Intermed.  Math.,  Paris,  6  (1899),  235-237  ;  7  (1900),  203. 

Fubini,  G.     Sulle  deformazioni  infinitesime  delle  superficie  negli  spazi  a  curvatura 
costante.  [Ql  (06k)] 

Roma,  Rend.  Ace.  Lincei  (5),  8i,  246-250. 

Galdeano,  Z.  G.  de.     La  moderna  organizacion  de  la  matematica.  [Ql,  2a] 

Progreso  mat.,  Zaragoza  (2),  1,  17-24,  45-51,  77-87,  110-115,  154-156, 

182-190. 
[A  course  of  lectures  delivered  in  March,  1898,  in  the  Ateneo,  Madrid. 

No.  4  is  entitled  "  Non-Euclidean  Geometry,"  No.  5  •"  Geometry  of 

n  Dimensions."] 

Gerbaldi,   F.     Sul   gruppo   semplice  di  360  collineazioni  piane.      (§  31,  Rappre- 
sentazione  delle  coniche  del  piano  su  uno  spazio  R5.)  [Q2ca] 

Palermo,  Rend.  Circ.  Mat.,  13,  170-173. 

Giacomini,  A.     1.  Una  formola  comprensiva  di  geometria  metrica.  [K*l] 

Period,  mat.,  Livorno,  15,  67-68. 

2.  Sulla  corrispondenza  fra  la  geometria  conform  e  di  S4  e  la  geometria 

proiettiva  dello  spazio  ordinario.  [K*8,  Q2ca] 

Pisa,  Ann.  Scuola  Norm.,  8,  No.  4,  pp.  33. 

[Abstract  of  an  inaugural  dissertation.] 

Giudice,  F.     Sulla  metrica  degli  spazi  a  curvatura  costante.  [Ql,  Q2c)3] 

Torino,  Atti  Ace.  sc,  35.  119-144. 

Goodwin,  J.  H.  H.     On  the  motion  of  a  rigid  four-dimensional    body  in  four- 
dimensional  space.  [R8j] 
Mess.  Math.,  Cambridge  (2),  28,  175-183. 

Gosset,  T.     On  the  regular  and  semi-regular  figures  in  space  of  n  dimensions. 

Mess.  Math.,  Cambridge  (2),  29,  43-48.  [K24c,  a,  g] 
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Griend,  J.  van  der.     Graphische  oplossing  van  een  stelsel  lineaire  vergelijkingen. 
Amsterdam,  Nieuw  Arch.  Wisk.  (2),  4,  22-41.  [K^  Q2c/8] 

Guichard,  C.  1.  Sur  les  reseaux  conjugues  dont  les  courbes  d'un  systeme  sont  des 
geodesiques.  [N^l] 

Paris,  C.-R.  Ac.  sc,  128,  599-GOl. 

2.  Sur  les  reseaux  cycliques  qui  contiennent  un  systeme  de  geodesiques. 

Paris,  C.-R.  Ac.  sc,  128,  1308-1310.  [Wl] 

3.  Sur  les  surfaces  de  M.  Voss.  [N^l] 

Paris,  C.-R.  Ac.  sc,  129,  23-26. 

4.  Sur  la  theorie  generale  des  congruences  de  cercles  et  de  spheres. 

Paris,  C.-R.  Ac  sc,  129,  147-149.  [N^l] 

5.  Sur  les  congruences  de  cercles  et  de  spheres  qui  interviennent  dans 

I'etude  des  systemes  orthogonaux  et  des  systemes  cycliques.  [N^ll 

Paris,  C.-R.  Ac.sc,  129,  748-750. 

— 6.  Sur  quelques  proprietes  de  certains  systemes  de  cercles  et  de  spheres. 

Paris,  C.-R.  Ac.  sc,  129,  944-946.  [N^]  j 

Halsted,  G.  B.  1.  [Review  of]  The  Collected  Mathematical  Papers  of  Arthur 
Cayley.  [V2b;3] 

Science,  New  York,  N.  Y.,  (n.s.),  9,  S9-63. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  6,  59-65. 

— 2.  [Review  of]  ,,Urkunden  zur  Geschichte  der  nichteuklidischen  Geo- 
metric" [by  Engel,  1898^].  [V2bj8] 
Science,  New  York,  N.  Y.  (n.s.),  9,  813-817. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  6, 166-172. 

3.  Report  on  progress  in  non-euclidean  geometry.    .4wd  Supplementary 

report  on  non-euclidean  geometry.  [V2bj8] 

Pop.   Astr.,    Northfield,   Minn.,  7  (1899),  482-490,  519-523;    8  (1900), 

8-13,  71,  189,  333  ;  9  (1901),  187,  370,  555-558  ;  10  (1902),  26-30. 
Science,  New  York,  N.  Y.  (n.s.),  10  (1899),  545-557;   14   (1901),705-717. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  6  (1899),  219-233;  8  (1901),  216-230. 
Proc.  Amer.  Ass.  Adv.  Sci.,  48,  53-68. 

4.  Sophus  Lie.  [V2b5] 

Science,  New  York  (n.s.),  9,  447-448. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  6,  97-98. 

Hausdorff,  F.     Analytische  Beitrage  zur  nichteuklidischen  Geometric.     [Qlb  (K)] 
Leipzig,  Ber,  Ges.  Wiss.,  51,  161-214. 
(Cf.  LlEBMANN,  19021.) 

Hertz,  H.  The  principles  of  mechanics  presented  in  a  new  form.  With  an 
introduction  by  H.  von  Helmholtz.  Authorised  English  translation  by  D.  C. 
Jones  and  J.  T.  Walley.  [Q2] 

London  :  Macmillan.     pp.  xxviii  +  276.     10s. 

[Trans,  of  1894.] 

Hess,  E.     Weitere  Beitrage  zur  Theorie  der  raumlichen  Configurationen.     [K'^4c] 
Halle,  Nova  Acta  Leop.,  75,  482,  3  pi. 

Hilbert,  D.  Grundlagen  der  Geometric.  (Festschrift  zur  Feier  der  Enthiillung 
des  Gauss-Weber  Denkmals  in  Gottingen.)  [Qla,  d] 

Leipzig  :   Teubner.     pp.  92.     3,20  M. 

See  1898  ;  2nd  ed.,  1903^  ;  3rd  ed.,  1909  ;  Trans.  French,  1900^ ;  English, 
19021.     (Awarded  the  Lobachevsky  Prize,  Anon.,  1904.) 

Reviews:  Poincar6,  1902^ ;  Sommer,  1900;  Frege,  1903;  Boll,  bibliogr., 
St.  sc  mat.,  Torino,  3,  3-7  ;  New  York,  Bull.  Amer.  Math.  Soc  (2) 
10, 1-23  ;  MonHfte.  Math.  Phys.,  Wien,ll,  LitBer.  25  ;  Arch.  Math., 
Leipzig  (3),  1,  357-360  ;  Rev.  gen.  sci.,  Paris,  12,  768  ;  Bull.  sci. 
math.,  Paris  (2),  26,  249-272  ;   Prag,  Oas.  Math.  Fys.,  32,  147-156. 
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Jiirgens,  E.     Der  BegrifE  der  w-fachen  stetigen  Mannigfaltigkeit.  [J5b] 

Jahresber.  D.  MathVer.,  Leipzig,  7,  50-55. 
Trans.  Italian,  1907. 

Julius,  W.  H.     Over  Ether-Theorieen.  [Q2c7] 

Handl.  Ned.  Nat.  Geneesk.  Congres.,  7. 

Klein,  F.     [Authorised  Polish  trans,  of  "  The  Evanston  Colloquium  "  [1894^],  by 
S.  Dickstein.]  [Ql] 

Warsaw,     pp.  ii  +  109,  with  portrait  of  Klein. 

Klug,  L.     Die  Verallgemeinerung  des  Pythagoraischen  Lehrsatzes  auf  den  n-dimen- 
sionalen  Raum.  [K.^] 

MonHfte.  Math.  Phys.,  Wien,  10,  84-87. 

Kotelnikov,  A.  P.      [Projective  theory  of  vectors.]     (Russian.)       [B12d,  R3d/3 
Kazati,  Izv.  fiz.-mat.  Obsc.  (2),  8  (1899),  App.  1-64-112-176  ;   9  (1899- 
1900),  App.  177-240-317.     — ^ 

(Cf.  SCHEFFERS,  1893^) 

Kowalewski,  G.     1 .  Die  primitiven  Transf ormationsgruppen  in  f iinf  Veranderlichen. 
Leipzig,  Ber.  Ges.  Wiss.,  51,  69-144.  [J4fa] 

Also    sep.    Leipzig :     Teubner.     (Habilitationsschrift    der    philos.    Fac. 

Leipzig.) 
(Cf.  Marotte,  1899,  and  Kowalewski,  1898.) 

2.  Ueber  Systeme  von  Pfafi'schen  Gleichungen  mit  einer  primitiven 

Transformationsgruppe.  [Q2c/8] 

Leipzig,  Ber.  Ges.  Wiss.,  51,  265-295. 

Lagrange,  C.     Pour  la  geometric  euclidienne.  [Ql] 

Bruxelles,  Bull.  Acad.  Roy.  (3),  37,  506-521. 

Le  Vavasseur,  R.     1.  Les  systemes  de  spheres  et  Tespace  non-euclidien  a  quatre 
dimensions.  [Q2ca] 

Toulouse,  Bull.  Acad.  sc.  Inscrip.,  2,  71-87. 

2.  Sur  la    pyramide    reguliere    a    n   +    1    sommets    de    I'espace    k 

n  dimensions,  et  le  groupe  fini  qui  lui  correspond.  [K^4c] 

Toulouse,  Bull.  Acad.  sc.  Inscrip.,  3,  177-187. 

Levi.  B.     Deir  intersezione  di  due  varieta  contenute  in  una  varieta  semplicemento 
infinita  di  spazi.  [M*la] 

Torino,  Atti  Ace.  sc,  34,  745-760  {581-590}- 

Liebmann,  H.     1.  Eine  neue  Eigenschaft  der  Kugel.  [K^6,  0*2] 

Gottingen,  Nachr.  Ges.  Wiss.,  1899,  44-55. 

2.  Zur  Theorie  der  crweitcrten  Beriihrungstransformationen.        [P*6e] 

Leipzig,  Ber.  Ges.  Wiss.,  51,  354-370. 

Loria,  G.     1.  La  fusione  della  planimetria  con  la  stereometria.     Una  pagina  di 
storia  contemporanea.  [Qla] 

Period,  mat.,  Livorno,  15,  1-7. 
[Notices  R.  de  Paolis,  1884.] 

2.  Generalisation  d'un  probleme  de  minimum  classique.  [K*j 

Mathesis,  Gand  (2),  9,  131-136. 
Lovett,  E.  O.     1.  Sur  les  invariants  projectives  d'un  systeme  de  m  +  1  points 
dans  I'espace  a  »  +  1  dimensions.  [J4fa,  C4d] 

Bull.  sci.  math.,  Paris  (2),  23,  10-15. 

2.  An  application  and  interpretation  of   infinitesimal  transformations. 

.Rep.  Brit.  Ass.,  69  (Dover),  648-653.  fQ2ci8] 

3.  Sur  la  correspondance  entre  les  lignes  droites  et  les  spheres.     [P^6d] 

Paris,  C.-R.  Ac.  sc,  128,  83-86. 

4,  Sur  les  transformations  dea  droites.  [P*6d] 

Paris,  C.-R.  Ac.  sc,  129.  20-23,  144-147. 
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Lovett,  E.  O.     5.  Note  on  the  contact  transformations  of  developable  surfacea. 

Palermo,  Rend.  Circ.  mat.,  13,  210-224.  [P^Ge] 

6.  A  theorem  in  determinants.  [K.*l] 

Ann.  Math.,  Cambridge,  Mass.,  12,  161-163. 

Liiroth,  J.     Ueber  gegenseitig  eindeutige  und  stetige  Abbildung  von  Mannigfnltig- 
keiten  verschiedener  Diraensionen  auf  einander.  [P*5] 

Erlangen,  SitzBer.  physik.  Soo.,  31,  86-91. 

Mannoury,  G.     1.  Spheres  de  secondc  espece.  [K*6,  Qlc] 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  4,  83-89,  129. 

2.  Surfaces-images.  [Q2cj8] 

Amsterdam,  Nieuw  Arch.  Wisk  (2),  4,  112-129. 

Mansion,  P.     1.  Quelques  proprietes  d'un  espace  (analytique)  lobatchefskien  h 
cinq  dimensions.  [Qlb  (K),  2] 

Bruxelles,  Ann.  Soc.  scient.,  23  A,  5. 

2.   liquations  des  horicycles  et  des  horispheres  en  geometrie  lobatchef- 

skienne.  [Qlb  (K10,16)l 

Bruxelles,  Ann.  Soc.  scient.,  23  A,  32-33. 

3.  Ueber  eine  Stelle  bei  Gatjss  [1822],welche  sich  auf  nichteuklidische 

Metrik  bezieht.  [V2b8] 

Jahresber.  D.  MathVer.,  Leipzig,  Tj,  156-158. 

niarotte,  F.     Sur  la  classification  des  groupes  projectifs  de  I'espace  a  n  dimensions. 
Paris,  C.-R.  Ac.  sc,  129,  580-583.  [J4fa] 

(Cf.  KOWALEWSKI,  18991.) 

Medolaghi,  P.     Gontributo  alia  determinazione  dei  gruppi  continui  in  uno  spazio 
ad  n  dimensioni.  [J4fa] 

Roma,  Rend.  Ace.  Lincei  (5),  Sj,  291-295. 

Morale,  M.     1.  La  rigata  razionale  d'ordine  n  dello  spazio  a  quattro  dimensioni 
e  sua  rigata  transversale,  con  particolare  considerazione  al  caso  di  n  =  6.  [M*6] 
Palermo:   Tipografia  matematica.     8vo.     pp.21.     (1899.) 
Catania,  Atti  Ace.  Gioenia  (4),  14,  No.  2,  pp.  15  (1901). 
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Palermo :    Tipografia  matematica.     Svo.     pp.  13. 
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[Les  developpantes  des  helices  cylindriques  de  I'espace  sont  des  courbes 
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base  di  un  fascio  di  quadriche  in  uno  spazio  a  dimensione  pari. 
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See  ajso Stackel,  18971 ;  Enoel,  1897^  ;  Stackel,  1895  (p.  219) ;   Gauss, 
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Review  in  MonHfte.  Math.  Phys.,  Wien,  13,  Lit.Ber.  11. 
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Milano,  Rend.  1st.  Lomb.  (2),  32,  592-609. 
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443. 
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Bordeaux,  Proc.-verb.  Soc.  Sci.  phys.  nat.,  1900-01,71-74. 
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Giorn.  mat.,  Napoli,  38,  105-116.  [Qla] 

. —     2.  Sulla  teoria  delle  parallele  e  suUe  geometrie  non-euclidee.      £Q1,  aa] 

Bologna.     8vo.     pp.  80. 
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Nancy,  Bull.  Soc.  sci.  (3),  1,  85-116. 
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Efimov,  M.     Les  series  dans  la  pangeometrie.  [Qlb  (K20e)] 
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Engel,  F.     1.  Zwei  merkwiirdige  Gruppen  des  Raumes  von  fiinf  Dimensionen. 
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di  un  corpo  rigido  in  uno  spazio  di  curvatura  costante.  [R8k] 
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[Zur  Theorie  der  Parallellinien.     Ideen.]     (165-166.) 
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Begriindung  des  Planum.     {See  also  1904.)     (194-195.) 
[Zur  Theorie  der  Parallellinien.]     (202-209.) 
Zur  Astralgeometrie.     (226-229,  232-233.) 
Theorem  aus  der  Spharologie.     (250-254.) 

[Die  spharische  und  die  nicht-euklidische  Geometric.]    (255-265.) 
Gauss,  Werke,  VIII  [Mit  zahlreichen  Bemerkungcn  von  P.  Stackel]. 
Reviews  :  Arch.  Math.,  Leipzig  (3),  4  (1903),  161-162  ;  New  York,  N.  Y., 
Bull.  Amer.  Math.  Sec.  (2),  9,  357-369. 
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Gigli,  D.     Sulle  superficie  elicoidali  e  rigate  dello  spazio  ellittico.     [Qlc  (04,  6k)] 
Milano.  Rend.  1st.  Lomb.  (2),  33,  717-723. 

Guichard,  C.     1.  Sur  le,?  congruences  de  cercles  et  de  spheres  qui  sont  plusieurs 
fois  cycliques.  [N*l] 

Paris,  C.-R.  Acad.  Sc,  130,  1533-1535. 

2.  Sur  les  congruences  dont  les  deux  reseaux  focaux  sont  cycliques. 

Ibid.,  131,  im -1119.  [N^l] 

Hadamard,  J.     Sur  I'integrale  residuelle.  [Q2c/3] 

Paris,  Bull.  Soc.  math.,  28,  69-90. 

Halsted,  G.  B.     1.  Gauss  and  the  non-euclidean  geometry.  [V2b8] 

Science,  New  York,  N.Y.  (n.s.),  12,  842-846. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  7,  247-252. 

2.  Non-euclidean  geometry  for  teachers.  [V2b8] 

Pop.  Astr.,  Northfield,  Minn.,  8,  267-280. 

3.  Non-euclidean  geometry.  [Ql] 

Amer.  Math.  Mon.,  Kidder,  Mo,,  7,  123-133. 

Hardcastle,  F.     Report  on  the  present  state  of  the  theory  of  point-groups.     Part  I. 

[V2b  (M62)] 
Rep.  Brit.  Ass.,  70  (Bradford,  1900),   121-131.     [Part  II,  72  (Belfast, 
1902)  81-93;  III,  73  (Southport,  1903)  65-77  ;  IV,  74  (Cambridge, 
1904)  20-29.] 

Hatzidakis,  N.  J.     1.  Displacements  depending  on  one,  two, ,  k  parameters 

in  a  space  of  n  dimensions.  [Rli] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  154-184. 

2.  Sur  les  equations  cinematiques  fondamentales  des  varietes  dans 

I'espace  a  n  dimensions.  [0*4] 

Paris,  C.-R.  Ac.  sc,  130,  557-560. 
(Cf.  Craig,  1898.) 
Hilbert,  D.     1.  Les  principes  fondamentaux  de  la  geometric.     Traduit  par  L. 
Laugel.  [Qla] 

Ann.  sci.  Ec.  Norm.,  Paris  (3),  17,  103-209. 
Also  sep.  Paris :   Gauthier-Villars.     4to.     pp.114.     4s.  6d. 
[Trans,  of  1899.] 

Review  by  Hedrick,  New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  158- 
165. 

2.  Mathematische  Probleme.    Vortraggehaltenaufdem  interna tionalen 

Mathematiker-Kongress  zu  Paris  1900.  [Qla] 

(3)  DieVolumengleichheitzweier  Tetraeder  von  gleicher  Grundflache  und 

Hohe. 

(4)  DieGerade  als  kiirzeste  Vorbindung  zweier  Punkte.     See  1895. 
Arch.  Math.,  Leipzig  (3),  1  (1901),  44-63,  213-237. 

Gottingen,  Nachr.  Ges.  Wiss.,  1900,  253-297. 

C.-R.   Congr.  intern,  muth.,  2  (Paris,   1900),  58-114.      [French  by  L. 

Laugel.] 
Trans.  Engl.,  1902'. 
Holder,  0.     Anschauung  und  Denken  in  der  Geometric.  [Vld] 

Leipzig:    Teubner.     8vo.     pp.  75.     2,40  M. 

Reviews:    Arch.  Math.,  Leipzig  (3),  4  (1903),  148-149:   Bull.  sci.  math. 
(2),  24,  154-157  ;   Boll.  bibl.  st.  sc,  mat.,  Torino,  1900,  110. 

Hoffmann,  I.  C.  V.     Ein  anschaulicher  Beweis  des  Satzes  von  der  Winkelsumme 
des  Dreiecks.  [Qlaa] 

Zs.  math.  Unterr.,  Leipzig,  31,  263-264. 
[Communicated  by  Lundgren,  Stockholm.] 
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Janssen  van  Baaij,  W.  Opinions  de  quelques  g^ometres  hollandais  sur  la  theorie 
des  paralleles  et  sur  la  geometrie  non-euclidienne.  [V2b7] 

Kazail,  Izv.  fiz.-mat.  Obsc.  (2),  10,  1-14. 

[Mentions  Van  Swinden's  "  Grondbeginsels,"  1790  ;  De  Gelder's  often- 
published  "  Beginselen  der  Meetkunst,"  1810  ;  and  Buijs  Ballot's 
"  Beginsels  en  gronden  der  Meetkunde,"  1852.] 

Joly,  C.  J.  On  the  place  of  the  "  Ausdehnungslehre  "  in  the  general  associative 
algebra  of  the  quaternion  type.  [B12c] 

Dublin,  Proc.  R.  Irish  Acad.  (3),  6,  13-18. 

Kantor,  S.     Theorie  der  Elementarteiler  hoherer  Stufen.  [Q2c6] 

MonHfte.  Math.  Phys.,  Wien,  11,  193-286. 
(Cf.  Kantor,  1897^) 

Kolmel,  F.  Bewegungen  und  Umlegungen  der  Ebene  bei  projectiver  Mass- 
bestimmung.     Untersuchungen  zur  nichteuklidischen  Geometrie. 

[Ql,  ea,  Rlj] 
Lahri.  B. :   O.  Schauenburg.     8vo.     pp.  vii+99.     With  1  pi.     2,50  M. 

Kowalewski,  G.     Elementvereine  und  Streifenelemente  im  R„+i  •  [0*2] 

Leipzig,  Ber.  Ges.  Wiss.,  52,  91-104. 

L4vy,  M.     Notice  sur  les  travaux  d'Eugene  Beltrami.  [V2b5] 

Paris,  C.-R.  Ac.  sc,  130,  677-681. 

Liebmann,  H.  1.  Ein  Satz  iiber  endliche  einfach  zusammenhangende  Flachen- 
stiicke  negativer  Kriimmung.  [QlajS] 

Leipzig,  Ber.  Ges.  Wiss.,  52,  28-36. 

2.  Ueber  die  Verbiegung  der  geschlossenen  FUichen  positiver  Kriim- 
mung. [Qla)3,  0*2] 
Math.  Ann.,  Leipzig,  53,  81-112. 

Lipschitz,  R.  Nachweis  des  Zusammenhanges  zwischen  den  vier  Drehungsaxen 
einer  Lagenanderung  eines  orthogonalen  Systems  und  einem  Maximum- 
tetraeder.  [Rli] 

Acta  Math.,  Stockholm,  24,  123-158. 

Lobafievskij,  N.  I.  1.  Nouveaux  principesdelageometrieavecune  theorie  complete 
des  paralleles.     Traduit  du  russe  pour  la  premiere  fois  par  F.  Mallieux. 

Liege,  Mem.  Soc.  roy.  sci.  (3),  2,  No.  5,  pp.  101  ;  3,  No.  2,  pp.  32.   [Qlb,  a] 
[Trans,  of  "  New  foundations  of  geometry  with  a  complete  theory  of 

parallels,"  Chaps.  I  -VI,  1836i.] 
Sep.     Gand  :   Hoste,  1901.     [-Sfee  Mathesis,  Gand  (3),  1,  271.] 

2.     Recherches   geometriques    sur   la  theorie    des   paralleles,  suivies 

d'extraits  de  la  correspondance  de  Gauss  et  Schumacher,  suivi  de  :    Helm- 
HOLTz,  1867.  [Qlb,  Vld] 

Paris  :   Hermann.     5.  fr. 

Lovett,  E.  0.     1.  Note  on  geometry  of  four  dimensions.  [Qla7,  O'l] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  7,  88-100. 
(Cf  19011.) 

2.  Supplementary  note  on  projective  invariants.  [J4fa,  C4d] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  46-48. 

' —    3.  A  property  of  lines  in  n-dimensional  space.  [0*1] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  226-230. 

4.  Contact  transformations  and  optics.  [P*6e,  Q2C7] 

Cambridge,  Trans.  Phil.  Soc,  18,  256-268. 

[Extension  to  R  of  results  of  Lie,  Leipzig,Ber.  Ges.  Wiss.,  1896, 131-133.] 

Mansion,  P.     1.  Sur  le  postulatum  d'Euclide.  [Qiao] 

Enseign.  Math.,  Paris,  2,  457. 
[Reply  to  TiCHOMANDRiCKiJ,  1900.] 
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Mansion,  P.     2.  Sur  le  commentaire  d'Anaritius  reLatif  aux  elements  d'Euclide. 

Bruxelles,  Ann.  Soc,  scient.,  24  A,  47-49.  [Qlaa,  V2ba] 

Meyer,  W.  Fr.     Zur  Theorie  der  konfokalen  Gebilde  zweiter  Ordnung.      Vortrag, 
gehalten  am  13.  Dec,  1900.  [L^IO] 

Konigsberg,  SitzBer.  physik.-okon.  Ges.,  41,  24-38. 
See  1907^. 

Monck,  W.  H.  S.     Non-eiiclidean  geometry.  [Ql] 

Pop.  Astr.,  Northfield,  Minn.,  8,  189. 

Monti,  G.     Sulla  forma  che  assumono  le  relazioni  di  proiettivita  fra  due  spazi 
S  _  ,  S'^^     nel  caso  dell'  omologia.  [P^ld] 

"  ^Period,  mat.,  Livorno  (2),  2,  197-199. 

Moore,  E.  H.     1.  The  cross-ratio  group  of  n  Cremona  transformations  of  order 
w-3  in  flat  space  of  «-3  dimensions.  [P*4c] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  279-291. 

2.  Concerning  Klein's  group  of  (n  +  1)!  «-ary  collineations.  [P*l] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  336-342. 

Morrice,  G.  G.     On  linear  transformation  by  inversion.  [Qlea] 

Mess.  Math.,  Cambridge  (2),  29,  143-144. 
(Cf.  Klein,  1890i.) 

Oss,  S.  L.  van.     Das  regelmassige  Sechshundertzell  und  seine  selbstdeckenden 
Bewegungen.  [KMc] 

Amsterdam,  Verb.  K.  Akad.  Wet.,  le  Sect.,  7,  No.  1,  1-18  (14  T). 
(Cf.  1894.) 

Ovidio,  E.  d'.     Eugenio  Beltrami.  [V2bS] 

Torino,  Atti  Ace.  sc,  35,  541-546  {355-360}. 
Boll,  bibliogr.  st.  sc.  mat.,  Torino,  3,  52-57. 

Padoa,  A.     1.  Un  nouveau  systeme  de  definitions  pour  la  geometric  euclidienne. 
C.-R.  Congr.  intern,  math.,  2  (Paris),  353-363.  [Qla] 

Trans.  Spanish,  1900^  ;  Italian,  1903. 
(Cf.  Peano,  1894  ;  Pieri,  1899.) 

2.  Un  nuevo  sistema  de  definiciones  para  la  geometn'a  euch'dea. 

Progreso  mat.,  Zaragoza  (2),  2,  364-368.  [Qla] 

Painlev6,  P.     Sur  une  relation  entre  la  theorie  des  groupes  continus  et  les  Equations 
difEerentielles  a  points  critiques  fixes.  [Q2c;3] 

Paris,  C.-R.  Acad.  Sc,  130,  1171-1173 

Palatini,  F.     1.  I  sistemi  lineari  di  grado  n  e  dimensione  n  -\-  i  di  varieta  algebriche 
V,-  nello  spazio  Sz  +  j  in  relazione  alle  trasformazioni  birazionali.  [M^lf,  7f] 

Giorn.  mat.,  Napoli,  38,  315-320. 

2.  Sulla  rappresentazione  lineare  dei  complessi  lineari  di  rette  di  uno 


spazio  a  quattro  dimensioni  coi  punti  dello  spazio  a  nove  dimensioni. 

Venezia,  Atti  1st.  Ven.,  59    {(8),  2},  861-869.  [N^l,  Q2ca] 

Pascal.  E.   Repertorium  der  hoheren  Mathematik  (Definitionen,  Formeln,  Theoreme, 
Litteratur).  [Vlaa] 

Autorisirte  deutsche  Ausgabe  nach  einer  neuen  Bearbeitung  des  Originals 
von  A.  Schepp. 

I.  Die  Analysis  (1900),  pp.  xii  -\-  638.     10  M. 

II.  Die  Geometric  (1902),  pp.  ix  +  712.      12  M 
Leipzig :   Teubner.     8vo. 

[Trans,  of  1898.]     See  1910. 

Pellet,  A,    Memoire  sur  les  systemes  orthogonaux  a  n  variables.  [0*2] 

Toulouse,  Ann.  Fac.  Sc.  (2),  2,  137-162. 
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Ferazzo,  U.     Sulle  varieta  cubiche  la  cui  hessiana  svanisce  identicamente.      [M*3] 
Giorn.  mat.,  Napoli,  38,  337-354. 
(Cf.  P.  GoRDAN  and  M.  Noether,  Tjeber  die  algebraischen  Formen,  deren 

Resse'sche     Determinante  identisch   verschwindet.       Math.   Ann., 

Leipzig,  10  (1876),  547-568.) 

Petersen,  Johanner,.     Geometrie  des  droite.-  dans  res])ace  non-cuclidien. 

Kiobenhavn,  Overs.  Vid.  Selsk.,  1900,  305-330  [Qlb,  c  (NU)] 

[Extension  to  non-euclidean  space  of  a  memoir,  Ihid.,  1898,  283-344.] 

Piccioli,  E.     Sur  les  developpantes  de  certaines  lignes  en  S„  et  sur  une  propriete 
caracteristique  des  courbes  hyperspheriques  a  courbure  constante.  [0^1] 

Nouv.  Ann.  Math.,  Paris  (3),  19,  385-390. 

Poincar^,  H.     1.  Second  complement  a  I'analysis  situs.  [Q3] 

London,  Proc.  Math.  Soc,  37,  277-308. 
(Cf.  18951,  also  Heegaard,  1898.) 

2.  Sur  les  principes  de  la  geometrie  ;  Reponse  a  M.  Russell.  [Vld] 

Rev.  metaphys.,  Paris,  8,  73-86. 

3.  Du  role  de  I'intuition  et  de  la  logique  en  mathematiques.  [Vld] 

C.-R.  Congr.  intern,  math.,  2  (Paris,  1900),  115-130. 
Also  in  19052,  Chap.  1. 
Trans.  Russian,  1903*. 

Rath,  E.     Zur  Theorie  der  Kriimmungen  der  Curven  im  iz-dimensionalen  nicht- 
euklidischen  Raume.  [OH,  Ql  (03)] 

Math.-natw.  Mitt.,  Stuttgart  (2),  2,  66-82. 

Reye,   T.     Lehrsatze  iiber  lineare  Mannigfaltigkeiten  projectiver  Kugelbiischel, 
Kugelbiindel  und  Kugelgebiische.  [Q2ca] 

Ann.  mat.,  Milano  (3),  5,  1-15. 

Ricci,  G.   and  Levi-Civita,  T.     Methodes  de  calcul  differentiel  absolu  et  leurs 
applications.  [0*2] 

Math.  Ann.,  Leipzig,  54,  125-201 ;  Berichtiguneen,  608. 
Trans.  Polish,  1901. 
(Cf.  Ciiristoffel,  18691.) 

Richmond,  H.W.     1.  The  figure  formed  from  six  points  in  space  of  four  dimensions. 
Math.  Ann.,  Leipzig,  53,  161-176.  [K^S] 

(Cf.  Richmond,  1903^  ;  also  1899.) 

2.  On  the  condition  that  five  straight  lines  situated  in  a  space  of  four 

dimensions  should  lie  on  a  quadric.  [L^7] 

Cambridge,  Proc.  Phil.  Soc,  10,  210-212. 

3.   On  extensions  of  the  property  of  the  orthocentre.  [L*3] 

Q.  J.  Math,,  London,  32,  251-256. 

4.  On  the  expansions  in  powers  of  arc  of   the  coordinates  of  points 

on  a  curve  in  Euclidean  space  of  many  dimensions.  [0*1] 

Q.  J.  Math.,  London,  31,  315-320. 
[Extension  of  G.  B.  Mathews,  Quart.  J.,  26  (1893).] 

Rosati,  C.     Sulle  superficie  di  Veronese  e  di  Steiner.  [M*4,  M'4] 

Torino,  Atti  Ace.  sc,  35,  12-19. 

(See  Veronese,  1884i.) 

Sabinin,  E.     [Application  of  the  calculus  of  variations  to  the  proof  of  the  theorem 
on  the  sum  of  the  angles  of  a  geodetic  triangle  on  a  surface  of  constant  curva- 
ture.]    (Russian.)  [Qley] 
Matem.  Shorn.,  Moskva,  21,  54-61. 

Schlegel,  V.     Sur  le  developpement  et  I'etat  actuel  de  la  geom6trie  k  n  dimensions. 
Enseign.  math.,  Paris,  2,  77-114.  [V2ba,  laa] 

[Trans,  of  I8861.] 
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Schoenflies,  A.     Die  Entwickelung  der  Lehre  von  den  Punktmannigfaltigkeiten. 
Bericht  erstattet  der  Deutschen  Mathematiker-Vereinigung.  [J5b] 

I.  Teil  (Jahresber.,  8,  Teil  II,  pp.  v  +  251 ).     1900.     s'M. 

II.  Teil  (Jahresber.,  Erganzb.  II,  pp.  x  +  331).     1908.     12  M. 
Leipzig :  Teubner. 

Schoute,    P.    H.     1.  Les   hyperquadriques   dans   Tcspace   a    quatre   dimensions. 
Etude  de  gcometrie  cnunierative.  [N*2jj 

Amsterdam,  Verb.  K.  Akad.  Wet.  le  Sect.,  7,  No.  4,  pp.  (56. 

2.  Over  rationale  ruimte-krommen.  [NHa] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  8,  548-555. 

3.   Over  de  meetkundige  plaats  der  middelpunten  van  hyperspherische 

kromming  bij  de  normaalkromme  der  w-dimensionale  ruimte.  rM''4a,  0^1] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  8,  622-629.^ 

4.  De  ste  ling  van  Joachimsthal  bij  de  normaalkrommen.      [M^4a,  3d] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  8,  744-751. 

5.  La  surface  de  Jacobi  d'un  systeme  lineaire   d'hyperquadriques  Q' 

dans  I'espace  E*  a  quatre  dimensions.  [L319] 

Haarlem,  Arch.  Mus6e  Teyler,  (2),  7,  117-126. 

Schwarzchild,  K.     Ueber  das  zuliissige  Kriimmungsmass  des  Raumes.  [Qla/S] 

Leipzig,  VierteljSchr.  Astr.  Ges.,  35,  337-347. 

Scorza,  G.     1.  Sopra  le  corrispondenze  {p,  p)  esistcnti  suUe  curve  di  genere  p  a 
moduli  generali.  [M*2] 

Torino,  Atti  Ace.  sc,  35, 443-459  {285-301 }. 

2.  Sopra  le  curve  canoniche  di  uno  spazio  lineare  qualunque  e  eopra 

certi  loro  covarianti  quartici.  []VP2] 

Torino,  Atti  Ace.  sc,  35,  {517-525}. 

Segre,  C.      Gli  ordini  dellc  variety  chc  annullano  i  determinant!  dei  diversi  gradi 
estratti  da  una  data  matrice.  [N®2d] 

Roma,  Rend.  Ace.  Lincoi  (5)  92,  253-260. 

Seleznev,  P.  S.     [On  the  foundations  of  geometry.]     (Russian.)  [Vld] 

St.  Peterburg,  Izv.  Technol.  Inst.,  12,  121-138. 

Servant,  M.     Sur  quelques  applications  de  la  geometric  non-euclidienne. 

Paris,  C.-R.  Ac.  sc,  131,  827-830.  [Ql  (06h,  m)] 

Severi,  V.     1.  I  gruppi  neutri  con  elementi  multipli,  in  un'  involuzione  sopra  un 
ente  razionale.  [M^2  N*2a] 

Roma,  Rend.  Ace.  Lincei  (5),  9i,  379-381. 

2.  Le  coincidenze   di    una    serie   algebrica  oo  i^'^^^  (''~'^)  di  coppie  di 

spazi  a  k  dimensioni,  immersi  nello  spazio  ad  7-  dimensioni.  [N*2a] 

Roma,  Rend.  Ace.  Lincei  (5),  92,  321-326. 

Sinith,  P.  F.     On  surfaces  enveloped  by  spheres  belonging  to  a  linear  spherical 
complex.  [P26] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  1,  371-390. 

Snyder,  V.     On  cyclical  quartic  surfaces  in  space  of  n  dimensions.  [M*4] 

New  York,  N.  Y.  Bull  Amer.  Math.  Soc.  (2),  6,  194-198. 

Sommer,  J.     1.  Ueber  Eigenschaften  quadratischer  Mannigfaltigkeiten  in  hoheren 
Riiumen.  [L312] 

Jahresber.  D.  MathVer.,  Leipzig,  8i,  193-196. 

2.  Focaleigenschaften  quadratischer  Mannigfaltigkeiten  im  vierdimen- 

sionalen  Raume.  [L^9,  10] 

Math.  Ann.,  Leipzig,  53,  113-160. 

3.  Hilbert's  Foundations  of  Geometry.  [Qla] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc  (2),  6,  287-299. 
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Sorel,  G.     Le  systeme  des  mathematiques.  [Vld] 

Rev.  inetaphys.,  Paris,  8,  407-428. 

Stackel,  P.     1.  Friedrich  Ludv/ig  Wachter,  ein  Beitrag  zur  Geschichte  der  nicht 
euklidischen  Geometrie.  [V2b5J 

Math.  Ann.,  Leipzig,  54,  49-85. 
[Contains  a  trans,  of  Wachtee's  paper,  1817.] 

2.  Eine  Zeitungsnotiz  iiber  Gauss'  Stellung  zur  Parallelen-Lehre. 

Bibl.  Math.,  Leipzig  (3),  1,  275.  [V2b5] 

Stecker,  H.  F.     Non-Euclidean  properties  of  plane  cubic&i.  [Ql  (M^S)] 

Amer.  J.  Math.,  Baltimore,  Md.,  22,  31-40. 

.See  19021. 
Stott,  A.  B.     On  certain  series  of  sections  of  the  regular  four-dimensonal  hyper- 
solids.  '^  [KHc] 

Amsterdam,  Verh.  K.  Akad.  Wet.  le  Sect.,  7,  No.  3,  pp.  21  (5  pi.). 

Stringham,  W.  T.     1.  A  proof  of  the  directro-focal  property  of  the  plane  sections 
of  a  cone  in  non-euclidean  space.  [Ql  (L^l)] 

London,  Proc.  Math.  Soc,  32,  308-311. 

2.  Orthogonal  transformations  in  elliptic,  or  in  hyperbolic  space. 

C.-R.  Congr.  intern,  math.,  2  (Paris,  1900),  327-338.  [Ql  (P6)J 

Study,  E.     1.  Die  Geometrie  der  Dynamen.  [R8k] 

Jahresber.  D.  MathVer.,  Leipzig,  8i,  204-216. 
(Cf.  Study,  1899.) 

2.  Ueber  nicht-euklidische  und   Linien-Geometiie.     Nicht-gehallene 

Vortrage.  [Q1,(N21)] 

Greifswald :  F.  W.  Kunike.     8vo.     pp.  31.     (Festschrift  fiir  Prof.  Lim- 

pricht,  pp.  67-97.) 
Jahresber.  D.  MathVer.,  Leipzig,  11  (1902),  313-340,  Nachtrag,  340-342. 
Continued  190Gi. 

Tanturri,  A.     1.  Ricerche  sueli  spazi  plurisecanti  di  una  curva  algebrica.      [N*2a] 
Ann.  mat.,  Milano  (3),  4,  07-121. 
(Cf.  Castelnuovo,  18891 ;   Fieri,  1893.) 

2.  Un  problema  di  geometria  numerativa  sulle  variety  algebriche  luogo 

di  oo^  spazi.  [N'2a] 

Torino,  Atti  Ace.  sc,  35,  427-442  {269-284}. 

Tarty,  G.     (R.  de  Montcheuil,  P.  Barbarin,  T.  Bonnesen.)     Q.  1668.     Geometrie 
plane  des  etres  plans.  [Qla] 

Intermed.  Math.,  Paris,  7  (1900),  282,  283-285  ;  8  (1901),  92-94. 

Thieme,  H.     Die  Umgestaltung  der  Elementargeometrie.  [Vla/c] 

Pr.  Berger-Oberrealschule :    Posen.     pp.  40.     4to. 

Tichomandritzky,  M.     Sur  le  postulatum  d'Euclide.  [Qlaa] 

Enseign.  math.,  Paris,  2,  385-388. 

(Reply  by  Mansion,  1900^.) 
Vaes,  F.  J.     Voorstelling  van  een  n-dimensionaal  oppervlak  door  een  (n-l)-dinien- 
sionale  ruimte.  [Q2b] 

Amsterdam,  Nieuw  Archief  Wisk.  (2),  4,  292-297. 

(Cf.  Dixon,  1891  (Part  III,  Chap.  III).) 

Vasiliev,  A.     [Space  and  motion.]     (Russian.)  [Vld] 

Fiz.-mat.  jezog.,  Moskva,  No.  1,  1-13. 

Veltmann,  W.     Geometrische  Siitze  iiber  die  Flache  und  die  Winkelsumme  des 
Droiecks  und  des  Vierecks.  [Ql(Kld,  9aa)] 

Arch.  Math.,  Leipzig  (2),  17,  442-448. 

Veronese,  G.     Les  postulats  de  la  gdomdtrie  dans  I'enseignement.     (Traduction  de 
R.  Bricard  et  E.  Duporcy.)  [Qla,  Vla/c] 

C.-R.  Congr.  intern,  math.,  2  (Paris,  1900),  433-450. 
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Vidal,  C.     Pour  la  geometric  euclidienne  ;  etude  critique  elementaire  sur  les  fonde- 
mcnts  de  la  geometric.  [Ql.aa] 

Paris :    Croville-Morant,     8vo.     pp.  44.     2  fr. 
(See  Barbarin,  1902«.) 
Reviews  :  Rev.  gen.  sci.,  Paris,  12,  236  ;  Enseign.  math.,  Paris,  2,  151. 

Weber,  E.  von.     1.  Linicngeometrie  und  Pfaff'sche  Systeme.  [N^l,  Q2c/3j 

Leipzig,  Ber.  Ges.  Wiss.,  52,  179-213. 

2.  Ueber  die  Reducirbarkeit  eines  Pfai?'schen  Systems  auf  eine  gegebene 


Zahl  von  Termen.  [Q2cj3] 

Munchen,  SitzBer.  Ak.  Wiss.,  40,  273-300. 

3.  Linicncomplexe  im  R4  und  Systeme  Pfaff'schen  Gleichungen. 

Mtinchen,  SitzBcr.  Ak.  Wiss.,  40,  393-434.  [NH,  Q2c)3] 

Wiman,  A.     Endliche  Gruppen  linearen  Substitutionen.  [K^4c] 

Encykl.  math.  Wiss.,  1, 522-554  (§  7,  Gruppen  aus  den  regularen  Korpern 
in  hoheren  Riiumen.) 

Woods,  F.S.     Lobachevsky's  geometry.     [Review of  Lobacevskij,  1898,]      [Ql,  b] 
New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  6,  339-344,  443-452. 

1901. 

Alezais.  R.     Sur  les  fonctions  de  deux  variables  analogues  aux  foilctions  modulaires. 
Paris,  C.-R.  Acad,  sc,  132,  403-405.  [Q2c/3j 

[Abstract  of  Thesis  "Sur  une  classe  de  fonctions  hyperfuchsiennes  et  sur 

certaines  substitutions  lineaires  qui  s'y  rapportent."] 
Paris :    Gauthicr-Villars.     4to.     pp.  200.     (1901.) 
Ann.  sci.  £c.  Norm.,  Paris  (3),  19,  261-323  (1902), 

Amaldi,  U.     Le  superficic  con  infinite  trasformazioni  conformi  in  s^  stesse.     [J4f] 
Roma,  Rend.  Ace.  Lincei  (5),  10,,  168-175. 

Autonne,  L.     Sur  une  maniere  de  representor  geometriquement  un  systeme  de 
trois  variables  complexes.  [Q2c)3] 

Paris,  Bull.  Soc.  math.,  29,  95-118. 

Bagnera,  G.     I  gruppi  di  collineazioni  del  nostro  spazio  e  le  rotazioni  dello  spazio 
ellittico  a  cinque  dimensioni.  [J4f)3] 

Napoli,  Rend.  Ace.  Sc.  (3),  7,  205-275. 
A.  Capelli,  Relazione,  Ibid.,  265. 

Balser,  L.     Ueber  den  Fundamentalsatz  der  projectiven  Geometric.  [Qla] 

Math.  Ann.,  Leipzig,  55,  293-300. 

Barbarin,  P.     L  Sulla  utilita  di  studiare  la  geometria  non-euclidea.  [Ql] 

Mat.  pure  appl.,  Citta  di  Castello,  1,  85-87. 

Halsted  gives  a  long  excerpt  (translated)  in  his  Supplementary  Report, 
1901. 

2.   fitudes  de  geometric  analytique  non-euclidienne. 

[Ql  (K,  6,  8,  U,  la,  L",  la,  04,  51)] 

Bruxelles,  Mem.  cour.  sav.  ctr.  Acad.  8vo.,  60,  pp.  108. 

(Presented  to  the  Belgian  Academy,  Dec.  4,  1897.) 

Also  separately.     Paris  :    Naud.     2,50  fr. 

Rapport  par  P.  Mansion,  Bruxelles,  Bull.  Acad.  Roy.,  1900,  28-42, 

(See  BoNOLA,   1903^.) 

Reviews :   Mathesis,  Gand  (3),  1,  75-76  ;  Boll.  bibl.  st.  sc.  mat.,  Torino, 
5.  109-111. 
3.  Le  cinquieme  livre  de  la  metageometrie.  [Ql  (K13a)] 

Mathesis,  Gand  (3),  1,  177-191  (1  pi.). 

4.   (H.  Brocard.)     Q.  1815.     Bibliographic  du  postulatum  d'Euclide. 

Intermed.  Math.,  Paris,  8  (1901),  175  ;  9  (1902),  235.  [Vlaa] 
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Bellatella,  A.     Sulle  varieta  razionali  normali  composte  di  oo^  spazi  lineari.     [M*6] 
Torino,  Atti  Ace.  Sc,  36,  803-833  {481-511}. 
(Cf.  Segre,  1884^,  1886».) 

Beitini,  E.     Sui  sistemi  lineari  di  grado  zero.  [M^lf] 

Roma,  Rend.  Ace.  Lincei  (5),  lOj,  73-76. 

Bianchi,  L.  Sulla  deformazione  delle  quadriche  di  rotazione  negli  spazi  di  curvatura 
costante.  [Ql  (L221c,  06k)] 

Ann.  mat.,  Milano  (3),  5,  165-219. 

Bonola.R.  Determinazione,  per  via  geometriea,  del  tre  tipi  di  spazio:  iperbolieo, 
ellittico,  parabolico.  [Qlay] 

Palermo,  Rend.  Circ.  mat.,  15,  56-65. 

Bromwich,  T.  J.  I'A.     Conformal  space  transformations.  [Rli,  j] 

London,  Proc.  Math.  Soc.,  33,  185-192.  , 

Burnside,  W.     1.  On  the  general  projective  transformation.  [P^l] 

Mess.  Math.,  Cambridge  (2),  30,  171-173. 

2.  Two  notes  on  the  projective  invariants  of  systems  of  points.      [P*l] 

Mess.  Math.,  Cambridge  (2),  30,  177-185. 

3.  Note  on  the  symmetric  group.  [J4e,  P^lf] 

Mess.  Math.,Cambridge  (2),  30,  148-153. 

Carbone,  G.  Rappresentazione  stereoscopica  suUo  spazio  ordinario  deUo  spazio 
a  quattro  dimensioni.  [K*13] 

Giorn.  mat.,  Napoli,  39,  207-233. 

Carrone,  C.     Sopra  un  nuovo  modo  di  generazione  del  eomplesso  tetraedrale.     [N^ll 
Napoli,  Rend.  Ace.  sc.  (3),  7,  57-66. 

Cartan,  E.     1.  Sur  I'integration  des  systemes  d'equations  aux  differentielles  totales. 
Ann.  sei   Ecole  Norm.,  Paris  (3),  18,  241-311.  [Q2c;3] 

2.  Sur  I'integration  de  certains  systemes  de  PfafE  de  caractere  deux. 

Paris,  Bull.  Soc.  math.,  29,  232-302.  [Q2ci8] 

Castelnuovo,  G.  and  Enriques,  F.  Sopra  alcune  questioni  fondamentali  nella 
teoria  delle  superficie  algebriche.  [M'ld] 

Ann.  mat.,  Milano  (3),  6,  165-225. 

Ces&ro.  E.  Vorlesungen  iiber  natiirliche  Geometric.  Autorisierte  deutsche  Aus- 
gabe  von  G.  Kowalewski.  [On,  T2a,C^] 

Leipzig  :   Teubner.     pp.  viii  +  341.     8vo.     12  M. 
[Trans'",  of  1896.] 

Reviews :   New  York,  Bull.  Amer.  Math.  Soc.  (2),  9,  349-357  ;  Mathesis, 
Gand  (3),  2,  228-229  ;  Arch.  Math.,  Leipzig  (3),  4,  167-172. 

Couturat,  L.     Sur  les  bases  naturelles  de  la  geometric  d'Euclide.  [Vld] 

Rev.  phil.,  Paris,  52,  540-542. 

Crawley,  E.  S.     Geometry  :   ancient  and  modem.  [Ql,  2a] 

Pop.  Sei.  Mon.,  New  York,  N.  Y.,  58,  257-266. 

Corjel,  H.  W.  Question  14649.  [The  n  +  2  hyperspheres  about  the  n  -}-  2 
simplexes  bounded  by  n  +  2  planes  in.  space  of  n  dimensions  (n  even)  pass 
through  one  point.]  [TK."!] 

Math.  Quest.  Educ.  Times,  London,  75,  76-77. 

[Extension  of  a  theorem  of  Steiner  for  the  plane,  Ges.  Werke,  I.  223. 
See  also  Kuhne,  1898.] 

Cyon,  E.  von.     1.  Les  bases  naturelles  de  la  g6om6trie  d'Euclide.  [Vld] 

Rev.  phil.,  Paris,  52,  1-30. 
(Cf.  Lechalas,  1901^ ;  Couturat,  1901.) 
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Cyon,  E.   von.     2.  Die  physiologischen  Grundlagen  der  Geometrie  von  Euklid. 
Eine  Losung  des  Raumproblems.  [Vld] 

Arch.  ges.  Physiol.,  Bonn,  85,  576-630. 
[See  also — • 

1.  t)ber    die    Function    der    halbcirkelformigen     Caniile.       Arch. 

ges.  Physiol.,    Bonn,  8  (IS74),  306-327. 

2.  Les  rapports  physiologiqnes  entre  le  nerf  aconstique  et  I'appareil 

moteur  de  I'a'il,  Paris,  C.-R.  Ac.  sc,  82  (J876),  856-859. 

3.  Les  organes  peripheriques  du  sens  de  I'cspace.     Paris,  C.-R.  Ac. 

sc,  85(1877),  1284-1285. 

4.  Recherches  experimentales  sur  les  fonctions  des  canaux  semi- 

circulaires  et  sur  leur  role  dans  la  formation  de  la  notion  de 
I'espace.     Ann.  sci.  nat.  (Zool.),  Paris,  7  (1878),  Art.  8. 
1-4  reprinted  in  Recueil  des  travaux  physiologiqnes.    Berlin :  Hirsch- 
wald,  1888.] 
DaU'Aequa,  A.     Sulla  teoria  delle  congruenze  di  curve  in  una  varieta  qualunque 
a  tre  dimensioni.  [Ql  {N*3)'i 

Ann.  mat.,  Milano  (3),  6,  1-41. 

Detlekind,  R.     Essays  on  the  theory  of  numbers.     [Trans,  of  1872  and  1887   bv 
W  .  W.  Beman.f  [Qla] 

Chicago  :    Open  Court  Publ.  Co.     pp.  115.     75  c.  (3,'*.  6d.). 

Dehn,  M.     Ueber  den  Rauminhalt.  [Qla] 

Math.  Ann.,  Leipzig,  55,  465-478. 

(Cf.  Dehn,  1900".) 
Dixon.  A.  L.     An  addition  theorem  for  hyperelliptic  Theta-functions.    [L'lO,  Q2c^] 

London,  Proc.  Math.  Soc,  33,  274-283. 

Doehlemann,  K.     Projektive  Geometric  in  synthetischer  Behandlung.  2.  verm, 

und  verb.  Aufl.  [Qla] 

Leipzig  :   G.  J.  Goschen.     pj).  176.     (Sammlung  Goschen  72.)  3rd  ed., 
1905.     0,80  M. 

Donder,  T.  de.     fitude  sur  les  invariants  integraux.  [Q2c)8] 

Palermo,  Rend.  Circ.  mat.,  15,  66-131. 

Engel,  F.     Zur  Flachentheorie.     Erste  Mitteilung.  [0*2] 

Leipzig,  Ber.  Ges.  AViss.,  53,  404-412. 

Enriques,  E.     1.  Remarque  au  sujetd'une  note  de  M.  S.  Kantor.  [M*7c] 

Paris,  C.-R.  Acad,  sc,  132,  248-249. 
(See  Kantor,  190P  and  cf.  Enriques,  18935.) 

2.  Sulla  spiegazione  psicologica  dei  postulati  della  geometria.         [Vld] 

Riv.  filos.,  Pavia,  3,  171-195. 

Escott,  E.  B.     (H.  Brocard,  E.  B.  Escott.)     Q.  1775.      Figures  dans  le  [)lan  et 
dans  I'espace  doduites  de  figures  admettant  une  dimension  de  plus.        [Q,2ca] 
Intermed.  Math.,  Paris,  8,  (1901),  173  ;   11  (1904),  80  (E.  B.  Escott). 
(Cf.  also  Q.  2558,  ibid.,  10  (1903),  222.) 

Faggi,  A.     Attraverso  la  geometria.  [Vld] 

Riv.  filos.,  Pavia,  4,  3-28. 

Fano,  G.     Nuove  ricerche  sulle  congruenze  di  rette  del  3°  ordine  prive  di  linea 
singolare.  [Q2ca] 

Torino,  Mem.  Ace.  Sc.  (2),  51,  1-79. 
C.  Segre,  Relazione  ;  Torino,  Atti  Ace  Sc,  36,  278-279. 
(Cf.  Fano,  1893  ;  Schumacher,  1890.) 

Fraschigni,  E.     Le  rette  parallele.     Rifacimento,  con  dichiarazioni  e  aggiunte, 
di  uno  studio  gia  pubblicato  col  titulo  "  La  geometria  imaginaria.     [1888]." 

Bologna  :   Zanichelli.     8vo.     pp.  31.  [Ql,  aa] 

Fubini,  G.     Su  una  classe  notevole  di  superficie  nello  spazio  ellittico.        [Qlc  (06m )] 
Venezia.  Atti  1st.  Ven.  {(8)  3},  60,  561-565. 
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Funck,  R.     Die  Konfiguration  (15,,  2O3),  ihrc  analytische  Darstellung  und  ihre 
Beziehungen  zu  gewissen  algebraischen  Fliichen.  [Q4a] 

Arch.  Math.,  Leipzig  (3),  2,  78-107. 

Gelin,  E.     Dimostrazione  del  postulate  d'Euclide.  [Qlaal 

Pitagora.Palermo,  7,  131-132, 

Giulotto,  V.  Sulle  f  unzioni  sf  ericho  sirametriche  del  campo  ad  N  dimensioni.  [R5ca] 
Giorn,  mat.,  Napoli,  39  (1901),  162-180  ;   41  (1903),  21-32. 

Grav6,  D.  A.     0  HiKOxopuxt  npiMOJKeiiiax'b  onpeatjiHTeJieit.     [On  some  applica- 
tions of  determinants.]  [K^] 
Matem.  Shorn.,  Moskva,  22,  243-253. 

Guichard,  C.     Sur  les  reseaux  qui,  par  la  methode  do  Laplace,  se  transforment  des 
deux  cotes  en  reseaux  orthogonaux.  [N^l] 

Paris,  C.-R.  Ac.  sc,  132,  249-251. 

Hadamard,  J.     Sur  les  elemeats  lineaires  a  plusieurs  dimensions.  [0*2] 

Bull.  sci.  math.,  Paris  (2),  25,  37-40. 

Halsted,  G.  B.     1.  The  popularization  of  non-euclidean  geometry.  [Q1] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  8,  31-35. 

2.  A  class-book  of  non-euclidean  geometry  [by  H.  P.  ManninsJ.     [Ql] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  8,  84-87. 

3.  [Biographical  Notice  of]  Franz  Schmidt.  [V2b5| 

Amer.  Math.  Mon.,  Kidder,  Mo.,  8,  107-110. 

4.  The  appreciation   of   non-euclidean   geometry.  [Ql] 

Science,  New  York,  N.  Y.  (n.s.),  13,  462-465. 

5.  Astral  geometry.  [Qlb] 

Pop.  Astr.,  Northfield,  Minn.,  84,  187-190. 

Hamel,  G.  Ueber  die  Geometrien,  in  denen  die  Geraden  die  kiirzesten  sind.  [Qld] 
Diss.  Gottingen:  Universitats-Buchdruckerie  (W.  F.  Kaestner).  pp.92. 
See  also  1903. 

Reviews  :    Nieuw  Arch.  Wisk.,  Amsterdam  (2),  5,  320  ;   Bull.  sci.  math., 
Paris  (2),  26,  138-142. 

Hilbert,  D.     1.  Sur  la  ligne  droite  regardee  comme  ctant  le  plus  court  chemin  (  'un 
point  k  un  autre.  [Qla] 

Enseign.  math.,  Paris,  3,  194-200. 
[Trans,  of  1895  by  L.  Laugel.] 

2.  Ueber  Flachen  von  konstanter  Gauss'schcr  Kriimmung.  [Qla^S] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  2,  86-99. 
Also  in  Grundlagen  der  Geometrie,  2.  Aufl.,  1903^  App.  V. 

Jung,  H.     t)ber  die  kleinste  Kugel,  die  eine  raumliche  Figur  einschliesst.  [K*6] 

J.  Math.,  Berlin,  123,  241-257. 

(Cf.  P.  Barbarin:   Q.  1546,  Intermed.  Math.,  Paris,  7  (1900),  66,  68;  and 
Nouv.  Ann.  Math.,  Paris,  1846.) 

Kagan,   V.   F.     9tk)jih  no  ocHOBaniaM'b  reoMCTpiH.     [Studies    on  the  founda- 
tions of  geometry.]  [Qla] 
Vest,  opytn.  fiziki,  Odessa,  26,  Nos.  308,  pp.  174-185  ;  311,  pp.  254-260  ; 

312,  pp.  286-292. 
(Cf.  Kagan,  1902.) 

Kantor,  S.     1.  Sur  une  generalisation  d'un  theoreme  de  M.  Picard  [relatif  aux 
varietes  dont  toutes  les  sections  planes  sont  unicursales].  [M*7c] 

Paris,  C.-R.  Ac.  sc,  132,  124-126. 

(<Sfee    Picard,    J.    Math.,    Berlin,   100,71-78,  1886;    Enbiques,   1901^; 
and  cf.  MooRB,  1888.) 
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Kantor,  S.     2.  I  numeri  razionali  in  geometria.     [A  descriptive  theorem  of  linear 

spaces  in  R„.]  [K*3] 
Torino,  Atti  Ace.  so.,  36,  916-923  {594-601}. 
(Cf.  BuscHE,  1893.) 

3.  Ueber    Z-grediente    Verwandschaften  im    R;-,   auf   M;-.,  und   auf 


Kurven.  [N*2a] 

Wien,  SitzBer.  Ak.  Wiss.,  110,  1333-1353. 
Abstract  in  Wien,  Anz.  Ak.  Wiss.,  38,  180. 

4.  Das  Maximalgeschlecht  der  algebraischen  Kurven  im  R^.       [M*la] 

Acta  Math.,  Stockholm,  25,  113-120. 

5.  Die  Typen  der  linearen  Complexe  rationaler  Curven  im  R^.       [N^3] 

Amer.  J.  Math.,  Baltimore,  Md.,  23,  1-28. 

6.  Una  nuova  interpretazione  delle  formole  di  Pliicker  e  Veronese 

e  di  altre  formole  di  geometria.  [P24] 

Venezia,  Atti  1st.  Ven.,  60  {(8)  3},  769-773. 

Kapteijn,  W.     De  meer-dimensioneele  meetkunde.  [Q2a] 

Utrecht.     8vo.     pp.  iv  +  29. 

Kirdly,  H.  Az  allando  gorbiiletu  feliileteken  ervenyes  geometriarol.  [On  the 
geometry  of  surfaces  of  constant  negative  curvature.]  [Qley] 

Math.  phys.  L.,  Budapest,  10,  111-144. 

Kneser,  A.     Neue  Begriindung  der  Proportions-  und    Aehnlichkeitslehre  unab- 

hangig  vom  Archimedischen  Axiom  und  dem  Begriff  des  Inkommensurabeln. 

Berlin,  SitzBer.  Math.  Ges.,  1,  4-9.  [Qla] 

Knibbs,  G.  H.  1.  On  the  principle  of  continuity  in  the  generation  of  geometrical 
figures  in  pure  and  pseudo-homaloidal  space  of  w- dimensions.  [Qla;8] 

Sydney,  N.S.W.,  J.  R.  Soc,  35,  243-319. 
Noticed  in  Nature,  London,  65,  335. 

2.  Some  theorems  concerning  geometrical  figures  in  space  of  n  dimen- 
sions, whose  (w-l)- dimensional  genatrices  are  w'*^  functions  of  their  position 
on  an  axis,  straight,  curved  or  tortuous.  [Q21 

Sydney,  N.S'.W.,  J.  R.  Soc,  35,  319-332. 

[Extension  of  an  article  in  J.  R.  Soc,  34,  36-71.] 

Eommerell,  K.  Die  nichteuklidische  Geometrie  und  die  Trigonometric  auf  den 
Flachen  von  konstantem  Kriimmungsmass.  [Qley] 

Math.-natw.  Mitt.,  Stuttgart  (2),  3,  18-31. 

Kool,  C.  J.     Demonstration  du  theoreme  fondamental  du  plan.  [Qla] 

Mathesis,  Gand  (3),  1,  9-19. 
(Cf.  Mansion,  190P.) 

Eowalewski,  G.     Ueber  Systemc  von  Pfaff'schen  Gleichungen.  [Q2cj8] 

Leipzig,  Ber.  Ges.  Wiss.,  53,  179-214. 

Kiihne,  H.     t)ber  Striktionen.  [0^2] 

Math.  Ann.,  Leipzig,  54,  545-552. 

Lazzeri,  G.     Gli  aggruppamenti  prospettivi  e  proiettivi  di  2°,  3°  e  4°  ordine.  [K^S] 
Period,  mat.,  Livomo  (2),  3,  225-240. 
See  1906. 

Lechalas,  G.     1.  Les  bases  naturelles  de  la  geometrie  d'Euclide.  [VI d] 

Rev.  phil.,  Paris,  52,  344. 

2.  Un  paradoxe  geometrique.      [The  proof  of  the  uniqueness  of   the 

harmonic  conjugate  requires  space  of  three  dimensions.]  [Qla] 

Rev.  metaphys.,  Paris,  9,  361-367. 
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Lechalas,  G.     3.  De  la  comparabilite  des  divers  espaces.  [Vld,  Ql,  2a] 

Bibliotheque  congr.  internat.  philos.  (Paris,  1900),  Logique  et  hist,  des 

sciences,  Paris,  3,  425-439. 
{See  CouTURAT,  1900^;  and  Rev.  metaphys.,  Paris,  8,  644-646.      (Discus- 
sion by  Peano,  Hadamard  and  Russell).) 

Les    fondements   de  la   geometrie.      A    propos   d'un  livre   recent 


[Russell,  I9011].  [Vld] 

Rev.  neo-scolast.,  Louvain,  1901,  No.  4,  338-354  ;   1902,  No.  1,  19-34. 

Leonardi,  G.     SuU'  omografia  della  specie  n.  [P^lc] 

Acireale:  Tip.  dell'  Etna.     pp.  32. 

Liebmann,  H.     1.  Uebcr  die  Verbiegung  von  Rotationsflachen.  [QlajS] 

Leipzig,  Ber.  Ges.  Wiss.,  53,  i*  15-234. 

2.  Ueber  dii!  Verbiegung  der  geschlossenen  Ringflache.  [Qla^S] 

Gottingen,  Nachr.  Ges.  Wiss.,  1901,  39-53. 

3.  Die  KoDstruktion  des  geradlinigen  Dreiecks  der  nichteuklidischen 

Geometrie  aus  deti  drei  Winkeln.  [Qlb  (K4)] 

Leipzig,  Ber.  Ges.  Wiss.,  53,  477-491  (1  pi.). 
(Cf.  19021.) 

4.  Neuer   Beweis   des   Satzes,  dass   eine  goschlossene  konvexe  Flache 

sich  nicht  verbiegen  lasst.  [Qla/8] 

Math.  Ann.,  Leipzig,  54  505-517. 

Lobafievskij,  N.  I.     Nouveaux  principes  de  la  geometrie  avec  une  thcorie  complete 
des  paralleles.  [Qlb,  a] 

Bruxelles  :   F.  Hayez.     8vo.     pp.  132. 

Loria,  G.     Eugenio  Beltrami  e  le  sue  opere  matematiche.     [Con  ritiatto.]       (§§  9, 
10,  pp.  412-423.)  [V2bS] 

Bibl.  Math.,  Leipzig,  2,  392-440. 

Lovett,  E.   0.     1.  Sur  la  geometrie  a  n  dimensions.  [Q2a,  la7] 

J.  math.,  Paris  (5),  7,  259-303. 

(Cf.  19001.) 

2.  Construction  of  the  geometry  of  Euclidean  n-dimensional  space  by 

the  theory  of  continuous  groups.  [Qlay] 

Amer.  J.  math.,  Baltimore,  Md.,  23,  57-67. 

Contained  in  190P. 

Mach,  E.     On  physiological,  as  distinguished  from  geometrical  space.  [Vld] 

Monist,  Chicago,  11,  321-338. 
Reviews:  Rev.  phil.,  Paris,  53,  111;  by  Ira  Mackay,  Phil.  Rev.,  Boston, 

10,  548. 
Continued  1902,  1903.     See  1906. 

Malipiero,  A.     Sulla  trasformazione  delle  equazioni  della  dinamica.  [Q2c7] 

Venezia,  Atti  1st.  Yen.  (8),  3,  469-485. 

Manning,  H.  P.     Non-Euclidean  Geometry.  [Vla/c] 

Boston,  U.S.A.  :   Ginn  &  Co.,  The  Athenaeum  Press.     8vo.      pp.  vi  +  95. 

35.  6d. 
Reviews  :   New  York,  Bull.  Amer.  Math.  Soc.  (2),  7,  428-431  ;  Math,  gaz., 

London,  2,  93-95. 

M[ansion],  P.     1.  Sur  la  possibilite  du  plan.  [Qla] 

Mathesis,  Gand  (3),  1,  47-48. 
(Cf.  KooL,  1901.) 

Mansion,  P.     2.  Sur  la  geometrie  non-euclidienne  chez  Gauss.  [V2b;8,  8] 

Bruxelles,  Ann.  Soc.  scient.,  25A,  104-107. 

3.  Sur  la  pseudometagdometrie  de  Cayley  et  de  Lie.  [Ql] 

Bruxelles,  Ann.  Soc.  scient.,  25A,  144-145. 
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Mansion,  P.     4.  Su  di  una  proprieta  dei  triangoli  rettangoli  in  geometria  gencrale. 
Mat.  pure  appL,  Citta  di  Castello,  1,  105-106.  [Qi  (KS)J 

Meyer.  W.  F.     Ueber  geometrische  Satze  von  der  Natur  dcs  Pascal'schen  Satzes. 
Jahresber.  D.  MathVer.,  Leipzig,  9^,  91-99.  [L314aa] 

Milan,  P.     Aus  dem  Grenzgebiet  zwischen  Mathematik  und  Philosophic.         [Vld] 
Pr.  (No.  320)  Realsch.,  Kiel.    4to.     pp.  38. 

Wissenscbaftliche  Beilage  zu  dem  Jahresbericht  iiber  die  Realschulc  in 
KieJ. 

Moreno,  H.  C.     On  i-uled  loci  in  w-fold  space.  [APCJ] 

Boston,  Maps.,  Proc.  Amer.  Acad.  Arts  Sci.,  37,  116-157. 
Also  sep. 

Nasiraddin.  [Qiaa] 

si 

[This  is  the  title-page  to  Vol.  I,  containing  Books  I-VI.     The  second 

volume,  containing  Books  VII-XV,  bears  a  similar  title-page,  with 

date  1902  instead  of  1901   and   price  9  rupees  instead  of  12.     Both 

volumes  bear  also  a  special  title-page  in  English  as  under] : — 

The  Rekhaganita  or  Geometry  in  Sanskrit,  composed  [or  rather  translated  from 

the  Arabic  of  Nasiraddin]  by  Samrad  Jagannattha  [18th  century] 

undertaken  for  publication  by  the  late  Harilal  Harshadarai  Dhruva, 

Edited with  a  critical  preface,  Introduction,  and  notes  in  English 

by  Kamalasankara  Pranasankara  Trivedi. 

Bombay  :    Government  Central  Book  Depot.     Printed  at  the  "  Nirnay 
Sagar  "  Press.     (Bombay  Sanskrit  Series,  No.  LXI.)     Svo. 

Vol.  I.  (1901),  pp.  4  +  6  -I-  46  -f  206  4-  144.     12  rupees.     Vol.  II  (1902), 
pp.  6  +  6  +  218  +  18.     9  rup. 

Neuberg,  J.  and  Schoute,  P.  H.     Een  rechte  snijdt  de   vlakken  van  het  vicrvlak 

A,  Aj  A3  A4  in  de  punten  B,  Bj  B3  B4.     De  boUen,  welke  op  AjBj,  AjBj,  A3B3, 
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Fagliano,  C.     Sulle  variety  algebriche  a  tre  dimensioni  costituite  da  una  semnlice 
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Ann.  mat.,  Milano  (3),  5,  77-105, 
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Palagyi,  M.     Neue  Theorie  des  Raumes  unci  der  Zeit.     Die  GrundbegrifEe  einer 
Metageometrie.  [Vld] 

Leipzig :    Engelmann.     8vo,     pp.  48. 
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— — ■ 2.  (With  Q.  Z.  Giambelli.)     Prodotto  di  due  condizioni  caratteristiche 

relativi  ai  piani  di  un  iperspazio.  [N*2a] 

Torino,  Atti  Ace.  sc,  36,  459-479    {275-296/  , 
(Cf.  Schubert,  1885^,  I886I ;   Pieei,  1893.) 

PearsoQ,  K,     1 .  On  lines  and  planes  of  closest  fit  to  systems  of  points  in  space. 

Phil.  Mag.,  London  (6),  2,  559-572.  [Q2ci3,  K^l] 

— ' ■ —    2.    On  the  correlation  of  characters  not  quantitatively  measurable. 

London,  Phil.  Trans.  R.  Soc,  195A,  1-47. ^  [Q2c/3] 

Perazzo,  U.     Sopra  una  forma  cubioa  con  9  rette  doppie  dello  spazio  a  cinque 

dimensioni,  e  i  oorrispondenti  complessi  oubici  di  rette  nello  spazio  ordinario. 

Torino,  Atti  Ace.  sc,  36,  891-895    {509-594}  .  [M«3,  Q2ca] 

Petersen,  Johannes.     I.  Om  Planens  Definition.  [Qla] 

Nyt  Tidss.  Math.,  Kjobenhavn,  12B,  1-11. 

2.  Bidrag  til  en  syntetisk  Fremstilling  af  den  ikke-euklidiske  Geometri. 

Nyt  Tidss.  Math.,  Kjobenhavn,  12B   (1901),  53-70,  73-89;   13B  (1902), 

25-47.  [Qla,  b,  e5] 

Piccioli,  E.     1.  Dimostrazione  geometrica  di  una  formula  di  analisi  combinatoria, 

[2"  C)  -  2"].  [Q2c;8] 

'•"o   Period,  mat.,  Livomo  (2),  3.  203-204. 

(Cf.  19021). 

■ —     2.  Sur  les  courbes  en  S„   et  particulierement  sur  celles  a  courbures 

constantes.  [0^1] 

Nouv.  Ann.  Math.,  Paris  (4),  1,  369-374. 

Pierantoni,  L.  F.     Dimostrazioni  del  postulate  di  Euclide.  [Qlaaj 

Chieti :  Sciullo.     8vo.     pp.  12. 

Pieri,  M.     1.  Sui  principi  che  reggono  la  geometria  delle  rette.  [Qla] 

Torino,  Atti  Ace.  sc,  36,  335-350   { 191-206}. 

2.  Sur  la  geometric  envisagce  comme  un  systeme  purement  logique. 

Bibliotheque  du  Gongres  international  de  Philos.  (Paris,  1900).     Section 
III.    Logique  et  Histoire  des  sciences,  Paris,  367-^404.         [Qla,  Vld] 
Resume  par  Couturat,  Rev.  metaphys.,  Paris,  8,  593-394. 
{See  Couturat,  1900a.) 

Pincherle,  S,  and   Amaldi,   U.     Le  oijerazioni  distributive  e  le  loro  applicazioni 
air  analisi.  [Q2a] 

Bologna  :   Zanioholli.     8vo.     i)p,  xii  -\-  490. 
See  18962. 

Poincar6,  H.     1.  Sur  I'Analysis  Situs.  [Q3] 

Paris,  C.-R.  Ac  sc,  133,  707-709. 
{See  18951.) 

2.  Sur  la  connexion  des  surfaces  algebriques.  [Q3b] 

Paris,  C.-R.  Ac.  sc,  133,  969-973. 

3.  Sur  les  surfaces  de  translation  et  les  fonctions  abeliennea. 

Paris,  Bull.  Soc  math.,  29,  61-86.  [0*4,  Q2c/3] 

Prasad,  G.     On  the  potentials  of  ellipsoids  of  variable  densities.  [R5ca] 

Mess.  Math.,  Cambridge  (2),  30,  8-15, 

(3340)  M 
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Biccii  G.  and  Levi-Civita,  T.      Metody  rachunku   lozaiczkjwego   bezwzgl^dnego 
i  ich  zastosiwania.     (Ttomxczenie  z  wlosk  ego).  [0^2] 

Prace  mat.-fiz.,  Warszawa,  12,  11-94. 
[Trans,  of  1900.] 

Russell,  B.  A.  W.     1.  Essai  sur  les  fondements  de  la  geometrie.  [Qla,  Vld] 

(Traduction  par  A.   Cadenat,    revue    et    amiotee    par    I'auteur    et    par 

L.  Couturat.) 
Paris  :    Gauthier-Villars.     8vo.     pp.  x  +  274.     9  fr. 
[Trans,  of  1897.] 
Reviews:    Arch.  Math.,  Leipzig  (3),  i  (1903),  140-148  ;    Bull.  sci.  math., 

Paris  (2),  25,  79-80  ;   Rev  gen.  sci.,  Paris,  12,  850  ;   MouHfte.  xMath. 

Phys.,  Wien,  13,    13  ;    J.  sci.  Math.,  Coimbra,  15,  25  ;    Prag,  Cas. 

Math.  Fvs.,  33  (1904),  281-287  ;   New  Yorlc,  Bull.  Amer.  Math.  Soc. 

(2),  11,  74-93. 

2.  Recent  work  on  the  principles  of  mathematics.  [Vld] 

Internat.  Mon.,  Burlington,  Vt.  4,  81-101. 

3.  L'idee  d'ordre  et  la  position  absolue  dans  I'espace  et  le  temps.     [Vld] 

Bibliotheque  congr.  internat.  philosophic  (Paris,  1901).     Logique  et  hist, 
des  sciences,  Paris,  3,  241-277. 

Schlafli,  L.     Theorie  der  vielfachen  Kontinuitat.  [K^,  1,  4,  Qla] 

Herausg.  in  Auf tr.  der  Denkschriften-Kommission  dea  schweiz.naturforsch. 

Ges.  von  J.  H.  Graf. 
N.  Denkschr.  Schweiz.  Ges.  Natw.,  38.     4to.     pp.  iv  +  239. 
[Published  posthumously,  written  in  1850-52.     See  1858.] 
Reviews  :  By   Schoute,  Amsterdam,  Nieuw  Archief  Wisk.  (2),  6  (1904), 

199-206  ;   Boll.  bibl.  st.  sc.  mat.,  Torino,  8  (1905),  26-27. 

Schoute,  P.  H.      1.  De  ruimte-dubbelverhouding  bij  krommen  p"  van  den  7i<i>^" 
graad  in  de  ruimte  R„  met  n-afmetingen.  [M^lf,  4a] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  9,  268-276. 
The  spacial  anharmonic  ratio  of  curves  p"  of  order  n  in  space  S„. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  3,  255-264. 

2.  Sur  la  reduction  d'un  systeme  quelconque  de  forces  dans  I'espace 

R„  a  n  dimensions.  [R4e] 

Haariem,  Arch.  Need.  Sci.  Soo.  Holl.  (2),  6,  193-196. 

3.  Beschouwingen  naar  aanleiding  van  een  configuratie  van  Segre. 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  10,  239-250,  318-330. 
(See  Segre,  1888*;   Cf.  Castelnuovo,  1891;   Richmond,  1899.)       [Q4a] 
Considerations  in  reference  to  a  configuration  [Cf.  (15,  3,  15,  7  ;    3,  15,  (5,  3  ; 
5,  2,  45,  3  ;   7,  3,  9,  15)  in  space  of  four  dimensions]  of  Segre. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  4,  203-214,  251-264  (1902). 

4.  Ein   besonderes    Biindel   von   dreidimensionalen    Riiumen   zwciter 

Ordnung  im  Raum  von  vier  Dimensionen.  [L'18] 

Jahresber.  D.  MathVer.,  Leipzig,  9j,  103-114. 
Verb.  Ges.  D.  Natf.,  Leipzig,  72,  II,  1,  6-7. 
{See  Veronese,  188P.) 

5.  Die  Anzahl  von  Punkten,  Geraden,  Ebenen,  u.s.w.  in  den  linearen 

Raumen  hoherer  Ordnung.  [Q4] 

Hamburg,  Mitt.  Math.  Ges.,  4,  50-52. 
Trans.  French,  1902*. 

Schrey  von  Kalgen.     Dimensionen.     Eine  neue  Weltanschauung.     Der  Beweis  der 
Zollnerschen  Theorie.  [Q2a] 

Leipzig  :   O.  Mutze.     8vo.     pp.  40. 

Schur,  F.     1.  Ueber  die  Grundlagcn  der  Geometrie.  [Qla 

Math.  Ann.,  Leipzig,  55,  265-292. 
(Cf.  18981.) 
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Siguier,  J.  A.  de.     Courbe  remplissant  un  cube  a  n  dimensions.  [J5b] 

Paris,  Bull.  Soc.  math.,  29,  312-314. 

(Cf.  Peano,  Sur  une  courbe  qui  remplit  toute  une  aire  plane,  Math.  Ann., 
Leipzig,  36,  157-160,  1890.  Hilbert,  Ueber  die  stetige  Abbildung 
einer  Linie  auf  ein  Flachenstiick,  Verh.  D.  Natuif.  u.  Arzte,  Bremen 
(1890),  11,  12;  reprinted  in  Math.  Ann.,  38,  459-460.  Moore,  On 
certain  crinkly  curves.  New  York,  Trans.  Amer.  Math.  Soc,  1,  72-92, 
1900.) 

Servant,  M.     Sur  les  formules  do  Gauss.  [Ql  (05e)] 

Paris,  Bull.  Soc.  math.,  29,  142-145. 

Severi,  F.     Intorno  ai  punti  doppi  impropri  di  una  superficie  generale  dello  spazio 
a  quattro  dimensioni,  e  a'  suoi  punti  tripli  apparent!.  [M^lbJ 

Palermo,  Rend.  Circ.  mat.,  15,  33-51. 

(Cf.  Caporali,  1888,  p.  321  ;  Ascione,  1897^  Also  Levi,  Risoluzione 
delle  singolarita  puntuali  delle  superficie  algebriche,  Torino,  Atti  Ace. 
sc,  33  (1897),  56-76.     Palatini,  1906.) 

Simon,  M.     Euklid  und  die  sechs  planimetrischen  Biicher.     Mit  Benutzung  der 
Textausgabe  von  J.  L.  Heiberg.  [Qlaa,  Vlaa,  2b5] 

Leipzig :  Teubner.  pp.  vii  +  141.  [Abh.  Gesch.  math.  Wiss.,  XI]. 
5M. 

Sommerville,  D.  M.  Y.     A  visit  from  the  fourth  dimension.  [Q2a] 

College  Echoes,  St.  Andrews  Univ.  Mag.,  Cupar,  Fife,  12,  166-168. 

Stackel,  P.     1.  Die  Entdeckung  der  nichteuklidischen  Geometric  durch   Johann 
Bolyai.     Auf  Grund  nachgelassencr  Aufzeichnungen  Johanns  dargestellt. 

Math.-natw.  Ber.  Ungarn.,  Budapest,  17,  1-19.  [V2b/8,  5] 

French  by  Mansion,  1902^;  Magyar,  1901^. 

2.  A  nem-euklidicus  geometria  tortenete   Bolyai  Janos   hatrahagyott 


irataiban. 

Math.  Termt.  Ert.,  Budapest,  18. 

Stallo,  J.  B.  Die  Begrifie  und  Theorien  der  modernen  Physik.  Nach  der  dritten 
Auflage  des  englischen  Originals  iibersetzt  und  herausgegeben  von  Dr.  Hans 
Kleinpeter.  Mit  einem  Vorworte  von  Ernst  Mach.  Mit  einem  Portrat  des 
Verfassers.  [Vld] 

Leipzig  :    Barth.     8vo.     pp.  xx  +  332.     8,50  M. 

[Trans,  of  1881.] 

Stringham,  W.  I.     On  the  geometry  of  planes  in  a  parabolic  space  of  four  dimen- 
sions. [K2,  B12d,  e 
New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  2,  183-214. 

Study,  E.     Die  Elemente  zweiter  Ordnung  in  der  ebenen  projectiven  Geometrie. 

Leipzig,  Ber.  Ges.  Wiss.,  53,  338-403.  [Qlea] 

Tarry,  G.     Geometric  des  etres  plans.  I  Qla] 

Mathesis,  Gand  (3),  1,  89-92. 
(Cf.  Barbarin,  19002,  and  Tarry,  1895.) 

Tilly,  J.  M.  de.     1.  Sur  divers  points  de  la  philosophic  des  sciences  mathematiques. 
Bruxelles,  Bull.  Acad.  Roy.,  1901,  779-822.  [Vld] 

2.  Sur  ime  trigonometric  non  symmetriquo.  TQl^l 

Bruxelles,  Ann.  Soc.  scient.,  26,  109-114. 

Tirella,  G.  Dimostrazioni  nuove  indipendenti  dal  postulato  di  Archimcdo.  Dis- 
])cnsa  L  [Qla] 

Modica  :   Tipografia  Archimedc.     4to.     y>\\.  10. 

Veneroni,  E.     Sopra  una  trasformazione  birazionale  fra  due  S^,.  [P*4] 

Milano,  Rend.  Ist.  Lomb.  (2),  34,  640-644. 

(3340)  M  2 
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Vlasov,  A.  JlHHeHiiua  CHCieMU  KOHHHecKHxi.  ciHeiiift  bi,  nxt  iiiJoeKTHBnoM-b  h 
MeTpH^ieCKOMt  cipoeniH.  [Linear  systems  of  conic- sections  in  their  projective 
and  metrical  structure.]  [Ql  (K12)J 

Moskva,  Zap.  Univ.,  B  18,  pp.  xii  +  208  (Chap.  X,  §  8). 

Waelsch,  E.     Endlichkeit  des  Systems  von  Formen  hoherer  Raume.  [Q2c;8] 

Wien,  Anz.  Ak.  Wiss.,  38,  185-188. 

Wasteels,  C.  E.     1.  Sur  una  propriete  du  triangle  isosccle.  [Ql  (K3a),  a] 

Mathesis,  Gand  (3),  1,  65-69,  183. 

2.  Theoremes  de  meta geometric.  [(.II  (Klb)] 

Mathesis,  Gand  (3),  1,  265-267. 

von  Weber,  E.     Theorie  der  Systeme  Pfaff'scher  Gleichungen.  [Q2c;8,  N^l] 

Math.  Ann.,  Leipzig,  55,  386-440. 

Wickersheimer,  E.     Sur  le  postulatum  des  paralleles.  [Qlaa] 

Enseign.  math.,  Paris,  3,  279-285. 
(See  also  a  note  by  Barbarin,  p.  384.) 

Wolkow,  M.  (P.  Barbarin).     Q.  2048.   Sur  I'axiome  du  plan.  [Qla] 

Intermed.  Math.,  Paris,  8  (1901),  246. 

Wood,  R.  G.  The  coUineations  of  space  which  transform  a  non-degenerate  quadric 
surface  into  itself.  [I^lj] 

Ann.  Math.,  Cambridge,  Mass.  (2),  2,  161-171. 

Anon.     1.  [The  second  award  of  the  Lobacevskij-prize,  22  Oct.  (4  Nov.),  1900.] 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  10,  App.  p.  60.  [V2b5] 

[Reports:  Enj-cl  (Germ.)  on  Killing,  1893i;  R.  S.  Ball  (Russ.  and  Engl.) 
on  Whitehead,  1898^,^;  K.  A.  Andrejev (Russ.)  on  Binder's  "Theorie 
der  unikursalen  Plankurven  4.  bis  3.  Ordnung  in  synthetischer  Be- 
handlung,"  (Leipzig :  Teubner,  1896),  and  many  papers  in  Zs. 
Math.,  Leipzig.  The  works  of  Killing  and  Whitehead  were  judged 
equal,  and  the  prize  fell  by  lot  to  Killing.] 

Une  nouvelle  propriete  de  la  sphere.     Les  surfaces  pseudo-spheriques 


et  la  geometric  non-euclidienne.  [Qla/3] 

Rev.  gen.  sci.,  Paris,  12,  201-202, 


1902. 
Alasia,  C.     Poligeometrognomia  generale  e  la  geometria  non-euclidea  del  Chrystal. 
Lettura-Conferenza  tenuta  nel  gennaio  1902.  [Ql] 

Estratto  dalla  Rivista  di  Scienze  e  Lettere,  Quo  vadis  ?     Trapani  (Tip. 
Messina),  1,  Nos.  5-6,  pp.  20-23  ;   2,  Nos.  7-8,  pp.  19-21. 

Amaldi,  U.     1.   Determinazione  delle  superficie  algebriche,  su  cui  esistono  piu  di 
due  fasci  di  curve  algebriche  unisecantisi.  [M^ldJ 

Roma,  Rend.  Ace.  Lincei  (5),  llj,  217-220. 

2.  Tipi  di  potenziali  che,  divisi  per  una  funzione  fissa,  si  possono  far 

dipendere  da  due  sole  variabili.  [Q2cj3] 

Palermo,  Rend.  Circ.  mat.,  16,  1-45. 

Andrade,  J.     L'axe  central  des  moments  en  geometrie  non  euclidienne.  [R4f] 

Verb.  Schweiz.  Natf.  (Jes.,  Aarau,  85,  54. 
Arch.  Sci.  Phys.,  Geneve  (4),  14,  380-390. 

Barbarin,  P.     1.  Bilateres  et  trilateres  en  metageometrie.  [Ql  (Klb)] 

Mathesis,  Gand  (3),  2,  187-193, 
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Barbarin,  P.     2.  La  geometrie  non-euclidienne.  [Vlax] 

Chartres:  Durand  (Paris:  Naud).  (Scientia  phys.  math.,  No.  15.) 
12mo.     pp.  79.     2  fr. 

Gauthier-Villars.     2  ed.,  pp.  92,  1907. 

{See  BoNOLA,  1903i.) 

Reviews :  Phil.  Mag.,  London  (6),  3,  278  ;  Nyt  Tidss.  Mat.,  Kjobenhavn, 
14B,  .50-52  ;  by  Halsted  1902*  ;  Nieuw  Arch.  Wisk.,  Amsterdam 
(2),  5,  394-395  ;  Mathesis,  Gand  (3),  2,  115-116,  8,  122-123  ;  Paris, 
Enseign.  math.,  4,  222-226  ;  Buenos  Ayres,  Anal.  Soc.  cient.  Arg.,  54, 
205  ;  Lemberg,  Zbirn.  Sekc.  Mat.  Prirod.  Likarsk.,  9,  7. 

3.  Sur  une  quadrilatere  birectangle.  [Ql  (K8f),  aa] 

Enseign.  math.,  Paris,  4,  438-444. 

(Occasioned  by  an  article  of  C.  Vidal,  1900.) 

See  also  La  geometrie  non-euclidienne.  Note  I  (1902^),  and  Vidal,  1902. 

4.  Polygones  reguliers  spheriques  et  non-euclidiens.  [Ql  (K9b)] 

Mat.  pure  appL,  Citta  di  Castello,  2,  137-145. 

Beltrami,   E.     Opere  matematiche   di   Eugenio   Beltrami.     Pubblicate   per   cura 
della  Facolta  di  Scienze  della  R.  Universita  di  Roma. 

Milano :  Hoepli.  Vol.  I  (1902),  pp.  xx  +  437,  con  ritratto  e  biografia 
dell'  Autore  [Cremona.  1900].  Vol.  II  (1904),  pp.  468.  Vol.  Ill 
(1911).     4to.     Each  251. 

Bianchi,  L.     1.  Sui  simboli  a  quattro  indice  e  sulla  curvatura  di  Riemann. 

Roma,  Rend.  Ace.  Lincei  (5),  lip  3-7.  [C4d,  QlayS] 

2.  Sur  les  systemes  cycliques  dont  les  plans  enveloppent  une  sphere. 

Ann.  sci.  Ec.  norm.,  Paris  (3),  19,  325-334.  [Qlc  (06g,  k)] 

Bindoni,  A.     Sui  numeri  infiniti  ed  infinitesimi  attuali.  [Qld] 

Roma,  Rend.  Ace.  Lincei  (5),  II2,  205-209. 

Blichfeldt,  H.  F.     1.  On  the  determination  of  the  distance  between  two  points 
in  space  of  m  dimensions.  [Qla] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  3,  466-481. 

(See  Mansion,  1907^.) 
2.  Proof  of  a  theorem   concerning  isosceles  triangles.         [Ql  (K3a)] 

Ann.  Math.,  Cambridge,  Mass.  (2),  4,  22-24. 

Bolyai,  J.     Appenaix Editio  nova  oblata  ab  Acadeniia  scientiarum  Hun- 

garica   ad   diem  natalem  centesimum   auctoris  concelebrandum.     Edidcrunt 

J.  Kurschak,  M.  Rethy,  B.  Totossy.  [QlbJ 

Budapestini :     Sumptibus    Academiae    scientiarum     Hungaricae.      4to. 

pp.  40.     4  M. 
Review  :   Nieuw  Arch.  Wisk.,  Amsterdam  (2),  6,  79-80. 

Bonnel,  J.  F.     1.  L'atome  dans  la  geometrie.  [Vld] 

Enseign.  math.,  Paris,  4,  27-32. 

2.  La  continuite  geometrique  de  l'atome.  [Vld,  Qla] 

Enseign.  math.,  Paris,  4,  429-433. 

3.  La  geometrie  atomique  rationnelle.  [Vld,  Qlaaj 

Paris :    Gauthier-Villars.     8vo.     pp.  100.     5  fr. 

4.  L'infini  et  I'indefini  dans  les  constructions  g^ometriques.  [VldJ 

Enseign.  math.,  Paris,  4,  167-171. 

Eonnesen,  T.     Analytiske  Studier  over  ikke-euklidisk  Geometri.  [Qlb  (K)| 

Diss.     Kjobenhavn:    Ursius.     8vo.     pp.  103. 
Noticed  in  Jahresber.  D.  MathVer.,  Leipzig,  12,  129-130. 

Bordage,  E.     Sur  la  possibility  d'edifier  la  geometrie  euclidienne  sans  le  poslulat 
d'Euclide.  ^  [Qlaa] 

St.  Denis  (lie  de  la  Reunion). 
(See  Mansion,  Bruxelles,  Bull.  Acad.  Roy.,  1902,  214-218.) 
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Burnside,  W.     Groups,  Theory  of.  f J4] 

Encycl.  Brit.,  10th  ed.,  29,  119a-143a ;   11th  ed.  (1910),  12,  626-636. 

Carp,  J.  A.     Combinatorische  Configuraties  in  meerdimensionale  ruimten. 

Diss.     Utrecht :     J.    van    Druten.     8vo.     pp.    78.  [Q4a,  2cj3j 

(Cf.  ScHROETER,  J.  Math.,  Berlin,  100,  231-257  (1886).) 

Celpanov,   G.   I.      HeoreoMeTpia  h  ea  SHaienie  fljia  Teopiii  iioaiiania.    [Neo- 
geometrv  and  its  significance  for  the  theory  of  knowledge.]  [VI dj 

Voprosy  filosof.  i  psichol.,  Moskva,  No.  62,  934-953  ;   No.  63,  1137-1157 ; 
No.  64,  1221-1247  ;   No.  65,  1379-1408. 

Combebiac,  G.     Sur  les  proprietes  du  plan  au  point  de  vue  de  I'Anfilysis  Situs. 

Paris,  C.-R.  Ac.  sc,  135,  1044-1045.  [Qlc,  3] 

Crepas,  A.     Ricerche  sui  piani  che  secano  e  toccano  delle  curve  algebriche  in  un 
iperspazio.  [N*2a] 

Milano,  Rend.  1st.  Lomb.  (2),  35,  883-904. 

(Cf.Berzolari,  SuUe  coniche  appoggiate  in  piii  punti  a  date  curve  algebriche. 
Milano,  Rend.  1st.  Lomb,  (2),  33,  664-674,  809-821  (1900);'  Severi, 
Sopra  le  coniche  che  toccano  e  secano  una  o  piii  curve  gobbe.  Torino, 
Atti  Ace.  sc,  36,  74-93  (1901).) 
Cyon,  E.  de.     La  solution  scientifique  du  probleme  de  I'espace.     A  propos  d'une 
note  de  M.  Couturat  [1901].  [Vld] 

Rev.  phil.,  Paris,  53,  85-89. 
Darboux,  G.     Sur  I'application  du  theoreme  fondamental  d'Abel  relatif  aux  in- 
tegrales  algebriques  k  la  recherche  de  systemes  completement  orthogonaux 
dans  un  espace  k  n  dimensions.  [0^2] 

Acta  Math.,  Stockholm,  26,  227-240. 

Dixon,  A.  C-     On  the  geometrical  interpretation  of  a  quaternion.  [B12d] 

Q.  J.  Math.,  London,  33,  271-273. 

Dragoni,  A.     Sulla  varieta  cubica  di  S^  dotata  di  dieci  punti  doppi.  [M*3] 

Giorn.  mat.,  Napoli,  40,  255-264. 

(Cf.  Segre,  1887«,  1888* ;   Castelktjovo,  1887^) 
Ebert,  W.     t)ber  das  Dreikorperproblem  in  mehrdimensionalen  Riiumen.        [R7h] 

Astr.  Nachr.,  Kiel,  157,  No.  3758-3759,  229-256. 

EnriQues,  F.     1.  Sopra  le  superficie  e  le  varieta  a  piii  dimensioni  le  cui  geodetiche 
sono  rap])resentabili  con  equazioni  lineari.  [Qlea] 

Bologna,  Rend.  Ace.  Sc.  (n.s.),  7,  52-58. 

2.    Intorno  ai  fondamenti  della   geometria   sopra  le  superficie  alge- 
briche. [Mn,  d] 
Torino,  Atti  Ace.  sc,  37,  19-40. 
(Of.  Castelnttovo  and  Enriques,  1901.) 
Finzi,  A.     SuUe  varieta  a  tre  dimensioni  le  cui  geodetiche ammettono earn tteristiche 
indipendenti.                                                                                           [0^2,  R8j,  k] 
Torino,  Atti  Ace  sc,  37,  300-301  {198-199}. 

Fouch^t  M.     Sur  certains  couples  de  surfaces  applicables.  [0^2] 

Paris,  C.-R.  Ac.  sc,  134,  1412-1414. 

Francesco,  D.  de.     1.  Alcune  formole  della  meccanica  dei  fluidi  in  uno  spazio  a  tre 
dimensioni  di  curvatura  costante.  [S2h] 

Napoli,  Atti  Ace  Sc.  (2),  11,  No.  9,  pp.  18  ;  No.  10,  pp.  13. 

. 2.  Sul  moto  di  un  corpo  rigido  in  uno  spazio  di  curvatura  costante. 

Math.  Ann.,  Leipzig,  55,  573-584.  [R8k] 

Frankland,  W.  B.     The  story  of  Euclid.  [V2b5,  /3] 

London  :  Newnes.     (Library  of  Useful  Stories.)     l.s. 

Frischauf,  J.     Ueber  die  Aufnahme  der  absoluten  (nicht-euklidischen)  Geometric 
in  den  hoheren  Unterricht.  [Vlaw] 

Zs.  math.  Unterr.,  Leipzig,  33,  185. 
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Fubini,  G.     1.  Sugli  spazii  che  ammettono  un  gruppo  continue  di  movimenti. 

Ann.  mat.,  Milano  (3),  8,  39-81.  [J4fJ 

(Cf.  BiANCHi,  1897;   Fubini,  1902^,  19032.) 

2.  Sugli  spazi  a  quattro  dimensioni  che  ammettono  im  gruppo  con- 

tinuo  di  movimenti.  .  [J4fJ 

Roma,  Rend.  Ace.  Lincei  (5),  llj,  53-57. 

[Abstract  of  1903^.] 

3.  Sulle  funzioni  armoniche  che  ammettono  an  gruppo  discontinuo. 

Torino,  Atti  Ace.  Se.,  37,  644-654  {452-462}.  [R5ci8] 

(See  Fubini,  19043.) 

Gauss,  C.  F.     General  investigations  of  curved  surfaces  of  1827  and  1825.     Trans- 
lated with  notes  and  a  bibliography  by  J.  C.  Morehead  and  A.  M.  Hiltebeitel. 
The  Princeton  University  Library.     4to.     pp.  viii  +  127.      [Qla;3,  Vlaa] 
[Trans,  of  1828.] 

Reviews :  Arch.  Math.,  Leipzig  (3),  4  (1903),  162  ;  Nature,  London,  66, 
316-317;  Bull.  Sci.  math.,  Paris  (2),  26,  289-290;  Rev.  gen.  sci., 
Paris,  13,  943  ;  Math,  gaz.,  London,  2,  215-216  ;  Boll.  bibl.  st.  so. 
mat..  Torino.  5,  114-116. 

Geissler,  K.     Die  Grundsatze  und  das  Wesen  des  Unendlichen  in  der  Mathematik 
und  Philosophic.  [Vld] 

Leipzig:    Teubner.     pp.  viii  +  417.      14  M. 

Reviews:  New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  263-268; 
Jahresber.  D.  MathVer.,  Leipzig,  12,  240-244 ;  Bull.  sci.  math., 
Paris  (2),  27,  45-46  ;  Nature,  London,  67,  387-388  ;  Rev.  gen.  sci., 
Paris,  14,  959  ;  Math,  gaz.,  London,  2,  318-319 ;  Boll.  bibl.  st.  fcc. 
mat.,  Torino,  6,  49-53  ;  Arch.  Math.,  Leipzig  (3),  8,  252  ;  Nyt  Tids. 
Mat.,  Kj0benhavn,  B  16,  44-45. 
G6rard,  L.     1.  Correspondance  (sur  le  postulat  d'Euclide).  [Qlaa] 

Bull.  sc.  math.  phys.  elcm.,  Paris,  7,  114-116. 

2.   Geometric  riemannienne.  [Qlo] 

Bull.  sc.  math.  phys.  elem.,  Paris,  7,  211-215. 

Grace,  J.  H.     Geometry,  Line.  [Q2ca] 

Enc.  Brit.,  10th  ed.,  28,  659b-664p  ;  11th  ed.  (1910),  (Section  V  of  Article 
■"  Geometry,")  11,  721-724. 

Gremigni,  M.     Sul  postulate  d'Archimede.  [Qla] 

Boll.  Mat.,  Bologna,  1,  43-44. 

Gronau,  K.  T.  E.     Das  Parallelenproblem,  oder  der  Beweis  des  elften  Euklidischen 
Axioms  als  Lchrsatzes.  [Qlaa] 

Hagen  i.  W.  :   Im  Selbstverlage  des  Verf.     8vo.     pp.  vii  -■)-  33.     2  M. 

Halsted,  G.  B.     1.  Biography  of  Eugenio  Beltrami.  [V2b5] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  9.  59-63. 

2.  The   betweenness   assumptions.     [Proof   by   R.    L.   Moore   of   the 

redundancy  of  Hilbert's  axiom  II,  4.]  [Qla] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  9,  98-101. 

[See  also  E.  H.  Moore,  1902^.) 

— 3.   Proving  the  false.  [Vld] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  9,  129-131. 

4.  A  non-euelidean  gem.     [Review  of  Barbarin,  1902*.]  [Ql] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  9,  153-159. 

5.  A  new  founding  of  spherics.  [Qla] 

Proc.  Amer.  Ass.  Adv.  Sci.  (Pittsburg). 

Science,  New  York,  N.Y.  (n.s.),  16,  135. 
6.  [Review  of  Barbarin]  La  geometric  non-euclidieniio  [1902*]. 

Science,  New  York,  N.Y.  (n.s.),  15,  984-988.  [Ql] 
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Halsted,  G.  B.     7.  [Review  of  Townsend's  translation  of  Hilbert's]  Foundations 
o^  geometry  [19021].  [Qla] 

Science,  New  York,  N.Y.  (n.s.),  16,  307-308. 

8.  The  foundations  of  geometry.  [V2b;3] 

Open  Court,  Chicago,  16,  513-521. 
9.  The  teaching  of  geometry.  [Vla/tj 

Educ.  Rev.,  New  York,  N.Y.,  24,  45G-470. 

10.  The  Carnegie  Institution. 

Science,  New  York,  (n.s.),  16,  644-646. 

Hardy,  G.  H.     Notes  on  some  points  in  the  integral  calculus.  [C2h] 

Mess.  Math.,  Cambridge  (2)  [30,  185-190  ;  31,  1-8,  73-7G,]  125-128,  [132- 
134,  177-183  (1901-02)]. 

Hardy,  J.  G.     Curves  of  triple  curvature.  [0*1,  4,  RliJ 

Amer.  J,  Math.,  Baltimore,  Md.,  24,  13-38. 

Hathaway,  A.  S.     Quaternion  space.  [B12a,  d] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  3,  46-59. 

(See    "  Elementary    proof  of  the  quaternion  associative  principle.  New 
York,  Bull.  Amer.  Math.  Soc.  (2),  2  (1895-96),  43-45;  "Alternate 
processes,"  Proc.  Indiana  Acad.  Sc,  1896,  117-127  ;    and  1897.) 
Hatzidakis,  N.  J.     Om  nogle  Konsekvenser  af  Frenet's  og  Brunei's  Formler,     [0*1] 
Nyt  Tidss.  Math.,  Kjobenhavn,  13B,  49-58,  73-80. 
(Cf.  Brum  EL,  1881.) 
Hessenberg,  G.     t)ber  Beweise  von  SchnittpunktsJitzen  [unter  Anwendung  der 
Desargues'schen  und  der  Pascal'schen  Konfiguration],  [Ql*i] 

Arch.  Math.,  Leipzig  (3),  3,  121-123. 

Hilbert,  D.     1.  The  foundations  of  geometry.  [Qla] 

Authorised  translation  by  E.  J.  Townsend. 
Chicago  :    Open  Court  Publ.  Co.  (Kcgan  Paul).     8vo.     pp.  viii  +  142. 

$1  (4s.  6d.). 
Reviews  :    Math.  Gazette,  London,  2,  268-269  ;   by  Halsted,   1902', « : 

by  Hedrick,  New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  158-165. 

2.  Ueber  die  Grundlagen  der  Geometric.  [Qla?] 

Gottingen,  Nachr.  Ges.  Wiss.,  1902,  233-241. 

Math.  Ann.,  Leipzig,  56,  381-422. 

Grundlagen  der  Geometric,  2.  ed.,  1903,  App.  IV,  pp.  121-162. 

3.  Mathematical  problems.     [Trans,  of  1900*.]  [Qla] 

New  York,  Bull.  Amer.  Math.  Soc.  (2),  8,  437-479. 

Hinton,  C.  H.     The  recognition  of  the  fourth  dimension.  [Q2cy] 

Washington,  D.C.,Bull.  Phil.  Soc,  14,  179-203.     (Read  Oct.  26,  1901.) 
(Cf.  1903.) 

Hochmann,  Ch.  I.     [Simplified  exposition  of  the  theory  of  parallels.]     (Russ.) 

Odessa,  Zap.  mat.  otd.  Obsc.  jest.,  20,  LXIII-LXIV.  [Qlaa] 

Holmgren,  E.     Sur  les  surfaces  a  courburc  constante  negative.  [Qla)3] 

Paris,  C.-R.  Ac.  sc,  134,  740-743. 
Hudson,  R.  W.  H.  T.     Dual  line  coordinates  in  absolute  space.  [Ql  (K6)] 

Mess.  Math.,  Cambridge  (2),  32,  31-36. 

[Extension  to  non-Euclidean  space  of  a  previous  paper,  "  A  new  method 
in  line  geometry,"  Ibid.,  (2),  31,  151-157.] 

Issaly.    P-  A.     La  geometrie   non-euclidienne   et  I'insuffisance    de   ses   principes. 
Memoire  faisant  suite  aux   Principes  fondamentaux  de  la   theorie  des 
pseudo-surfaces,  du  meme  auteur,  [Ql] 

Paris  :   Hermann.     8vo.     pp.  vii  +  62. 

Tahnke,  E.     t)ber  Drehungen  im  vierdimensionalen  Raum.  [Rli] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  178-182. 
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James,  O.  ().     Note  on  the  projections  of  the  absolute  accelerations  in  relative 
motion  [with  extension  to  n  dimensions].  [Rli] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  143-147. 

Joly,  C.  J.     Representation  of  screws  by  weighted  points.  [Q2ca] 

Dublin,  Trans.  R.  Irish  Acad.,  32  A,  No.  4,  pp.  61-92. 

Kagan,  V.  F.     1.  Ein  System  von  Postulaten,  welche  die  euklidische  Geometrie 
definieren.  [Ql^] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  403-424. 

Odessa,  Zap.  mat.  otd.  Obsc.  jest.,  20,  G7-105. 
[Abstr.  of  19041.]     (Sec  aho  1903i.) 

2.  CncTeMa     iiocujiokt,     onpeAlMaroinHxt      eBKJiH;;oBy     reoMeTpiio. 

[System  of  premises  defining  euclidean  geometry.]  [Qla] 

St.  Peterburg,  Dnevn.  XI  Sjezda  russ.  jest,  vrac.,  1902,  395. 

Kantor,  S.     1.  Sopra  un'  errore  in  una  memoria  fondamentale  di  Sophus  Lie  [1872^]. 
Giorn.  mat.,  Napoli,  40,  278-280.  [NH] 

{Sec.  Anox.,  19023.) 

2.  Die  Typen  der  linearen  Koraplexe  elliptischer  Kurven  im  R, .     [N^'S] 

Amer.  J.  Math.,  Baltimore,  Md.,  24,  205-256. 

Keyser,  C.  J.  Concerning  the  angles  and  the  angular  determination  of  planes  in 
4-space.  [K",  2] 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  8,  324-329. 
(Cf.  HOPPE,  18823.) 

Kirsehmann,  A.     Die  Dimensionen  des  Raumes.  [Vldl 

Philos.  Stud.,  Leipzig,  19,  310-417. 
Also  sop.  Leipzig  :    Engelmann.     8vo.     pp.  112  (1902). 
Review  by  Couturat,  Rev.  phil.,  Paris,  55,  202-209  (1903). 

Kowalewski,  G.  1.  tJber  das  Kroneckersche  Integral  fiir  die  Charakteristik  eines 
Funktionensystems.  [C2h] 

Leipzig,  Ber.  Ges.  Wiss,,  54,  267-271. 

2.  tJber    die    projective    Gruppe   der    Normkurve   und    eine    charak" 

teristische  Eigenschaft  des  sechsdimensionalen  Raimies.  [J4fa,  M*2j 

Leipzig,  Ber.  Ges.  Wiss.,  54  (1902),  371-392. 
Jahresber.  D.  MathVer.,  Leipzig,  12  (1903),  31-33. 
(Cf.  Engel,  19002.) 

Kiihne,  H.  Simultaninvarianten  zweier  zu  einander  kontravarianter  Systeme  und 
ihre  Anwendung  auf  die  Biegung  der  Mannigfaltigkeiten.  [0^2,  Q2c/3] 

Math.  Ann.,  Leipzig,  56,  257-264. 

Kwietniewski,  S.  t)ber  Fl lichen  des  vierdimensionalen  Raumes,  doren  siimtliche 
Tangentialebenen  unter  einander  gleichwinklig  sind,  und  ihre  Beziehung  zu 
den  ebenen  Kurven.  [M*] 

Diss.     Zurich :    E.  Speidel.     8vo.     pp.  51. 

Polish  trans.,  1906. 

Lagrange,  C.  Sur  I'infiniment  petit  absolu  a  propos  d'un  article  recent  sur  I'atome 
dans  la  geometrie  [Bonnel,  1902^].  [Vld] 

Enseign.  math.,  Paris,  4,  172-174. 

Laurent,  H.  1.  A  propos  d'un  article  de  M.  Pietzker  sur  la  nature  de  I'espace 
[19021].  [Vld,  Qlaa] 

Enseign.  math.,  Paris,  4,  434-437. 

2.  Sur  les  principes  fondamentaux  de  la  theorie  des  nombres  et  de  la 

geometrie.  [Ql] 

Paris:    Naud.     8vo.     pp.68.     (Scientia,  phys.-math.,  No.  20.)     2  fr. 
Reviews :  Moriist,  Chicago.   13,  313 ;    Nieuw  Arch.   Wisk.,   Amsterdam 
(2).  6,  192. 
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Lebesgue,  H.     Integrale,  longueur,  aire.  [Qla,  J5b] 

Ann.  mat.,  Milano  (3),  7,  231-359. 
Also  sep.  Milano  :    Rebeschini.     4to.     pp.  129. 

Levyckyj,   V.     Dra  Hilberta  osnowy  geometryi.     [Dr.   Hilbert's  Foundations  of 
geometry.]  [Qla] 

Lemberg,  Zbirn.  Sekc.  Mat.  Trlrod.  Likarsk.,  8,  II,  No.  4,  1-7. 

Lie,  S.     Ueber  Integralinvarianten  und  Differentialgleichungen.  [Q2cj8] 

Kristiania,  Skr.  Vid.-Selsk.,  1902,  No.  1,  pp.  73. 

[Continuation  of  two  papers  in  Leipzig,  Ber.  Ges.  Wiss.,  1897,  342-357, 
369-410.] 

Liebmann,    H.     1.  Synthetische    Ableitung    der    Kreisverwandtschaften    in    der 
Lobatschefskijschen  Geometrie.  [Qlb  (P3b)] 

Leipzig,  Ber.  Ges.  Wiss.,  54,  244-260. 
(Cf.  19013,  and  Hatjsdorff,  1899.) 

2.  Die  Kegelschnitte  und  die  Planetenbewegung  im  nichteuklidischen 

Raum.  [Ql   (L^),  R5c)3,   7i] 

Leipzig,  Ber.  Ges.  Wiss.,  S*,  393-423. 

Linneborn,  J.     Die  Fokaleigenschaften  der  Gebilde  zweiter  Ordnung  in  der  Rie- 
mannschen  Raumform.  [Qlc  (L^9)] 

Diss.     Miinster.     8vo.     pp.  26. 

Lobadevskij,  N.  I.     Pangeometrie.     Uebersetzt  und  herausgegeben  von  Heinrich 
Liebmann.  [Qlb] 

Leipzig :    Engelmann.     8vo.     (Ostwald's  Klassiker  der  exakten  Wissen- 
schaften,  No.  130.)     1,70  M. 

Lorentz,  H.  A.     Eenige  beschouwingen  over  de  grondstellingen  der  mechanica, 
naar  aanleiding  van  ,,Die  Prinzipien  der  Mechanik"  van  Hertz.  [Q2C7] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  10,  876-895. 

Loria,  G.     1.  Sketch  of  the  origin  of  geometry  and  its  development  up  to  1850. 

[English  trans,  of  the  first  part  of  "  II  passato,  &c.,"  (1887),  by  G.  B. 
Halsted.]  [V2ba,  8] 

Monist,  Chicago,  13,  80-102,  218-234. 

2.  Sur  quelques  problemcs  elementaires  de  la  geometrie  descriptive  a 

3  et  4  dimensions.  [Kn2] 

Arch.  Math.,  Leipzig  (3),  2,  257-266. 

Lovett,  E.  0.     Les  transformations  de  contact  entre  les  elements  fondamentaux  de 
I'espace.  [P*6e] 

Ann.  mat.,  Milano  (3),  7,  40-98, 

Mach,  E.     On  the  psychology  and  natural  development  of  geometry.     [Trans,  by 
Thomas  J.  McCormack.]  [Vld] 

Monist,  Chicago,  12,  481-515. 
Continuation  of  1901,  continued  1903.     See  1906. 
Noticed  in  Rev.  phil.,  Paris,  55,  118. 

Mangoldt,  H.  von.   Anwendung  der  Differential-  und  Integralreclmung  auf  Kurven 
und  Flachen.  [Ql  (05a)] 

Encykl.  math.  Wiss.,  Leipzig,  III3,  1-104. 
(§.  27.   Inhalt  in  der  nichteuklidischen  Geometrie.) 

Mansion,  P.     1.  La  geometrie  projective  est-elle  independante  de  la  geometrie 
metrique  ?  [Qla] 

Bruxelles,  Ann.  Soc.  scient.,  26A,  143-145. 
(Criticises  Schuk,  1891.     Cf.  Lechalas,  1903.) 

2.  Sur  la  d^couverte  de  la  geometric  non-euclidienne  par  Jean  Bolyai. 

Bruxelles,  Ann.  Soc.  scient.,  26A,  146-147.  [V2b)8,  5] 

[Extract  from  Stackel,  1901^] 
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Marietta,  G.     1.  Sulle  varieta  del  quarto  ordine  con  un  piano  doppio  nello  spazio  a 
quattro  dimensioni.  [M*4] 

Catania:   Giannotta.     8vo.     pp.  46  (1901). 
Giorn.  mat.,  Napoli,  40  (1902),*  265-274  ;   41  (1903),  47-61,  113-128. 

2.  Studio  geometrico  della  quartica  gobba  razionale.  [M^4a,  Q2ca] 

Ann.  mat.,  Milano  (3),  8,  97-128. 

Mecklenburg,  W.     Die  Endlichkeit  des  Euklidischen  Raumes.  [Vld] 

Naturwiss.  Wochensehrift,  Jena,  17,  523-524. 

Modzalevski,  B.  L.   H.  H.  JIo6aHeBCKiii.     IlHCbMa  ero  ki.  H.  E.  BenHKonojibCKOMy 
[N.  I.  Lobacevskij.     His  letters  to  I.  E.  Velikopol'skij.]  [V2bS] 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  122,  86-101. 

Mollerup,  J.     Die  Lehre  von  den  geometrischen  Proportionen.  [Qla] 

Math.  Ann.,  Leipzig,  56,  277-280. 

Moore,  E.  H.     1.  On  the  projective  axioms  of  geometry.  [Qla] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  3,  142-158.     (Errata,  501.) 

2.  The  betweenness  assumptions.  [Qlal 

Amer.  Math.  Mon.,  Kidder,  Mo.,  9,  152-153. 
(-See  Halsted,  19022.) 

Moulton,  F.  R..     A  simple  non-Desarguesian  plane  geometry.  [Qld] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  3,  192-195. 

Natorp,  P.     Die  erkenntnistheoretischen  Grundlagen  der  Mathematik.  [Vld] 

Unterrichtsbl.  Math.,  Berlin,  8,  2-8. 
Zs.  math.  Unterr.,  Leipzig,  33,  136-137. 

[Paper  given  to  the  Strassburg  meeting  of  Philologists.  See  two  earlier 
papers :  Bibl.  Congr.  intern.  Philos.  (Paris),  1,  343-389,  and  Arch. 
Philos.,  Berlin,  7,  177-209,  372-384  (1901).] 

Newcomb,  S.     The  fairyland  of  geometry.  [Ql] 

Harper's  Magazine,  104,  249-252. 
Also  in  Side-lights  on  astronomy  and  kindred  fields  of  popular  science. 

Essays  and  addresses.     London  and  New  York :     Harper.     1906, 

No.  X,  pp.  155-164. 

Oss,  S.  L.  van.     1.  De  elementaire  beweging  der  ruimte  R^.  [Rli] 

Amsterdam,  Versl.  K.  Akad.  Wet.,  10,  235-239. 
[Reduction  in  a  purely  geometrical  way  of]  the  elementary  motion  in  space 
of  four  dimensions  [to  a  simultaneous  rotation  about  two  (perfectly) 
normal  planes.] 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  4,  218-221. 

2.  Vijf  rotaties  in  R4  in  evenwicht.  [R4e] 

Amsterdam,  Versl.  K.  Akad.  Wet.,,  11,  424-426. 
Five  rotations  in  .   .   [space  of  four  dimensions]  in  equilibrium. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  5,  362-364. 

Palatini,  F.     L'ordine  della  varieta  che  annulla  i  subdeterminanti  di  un  dato  grade 
di  un  determinante  emisimmetrico.  [P*2,  N*l] 

Roma,  Rend.  Ace.  Lincei  (5),  llj,  315-318. 

Palmieri,  F.  S.     I  gruppi  di  movimenti  nelle  metriche  subordinate  alia  proiettiva. 
Parte  I.   Le  forme  di  seconda  specie.  [Qlea] 

Roma  :   Cuggiani.     pp.  143. 

Petrini,  H.     Bidrag  til  Vinklens  Definition.  [Qla] 

Nyt  Tidss.  Math.,  KJ0benhavn,  13B,  5-6. 

Piccioli,  E.     1.  Criterio  per  riconoscere  se  siano  o  no  congruenti  due  figure  sim- 
metriche  rispetto  a  un  S^  di  S„.  [K*] 

Period,  mat.,  Livomo  (2),  4,  313-315. 

2.  Sulla  minima  distanza  di  due  iperspazi.  [K*] 

Period,  mat.,  Livomo  (2),  5,  41-42. 
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Fieri,  M.     Sul  complesso  cubico  di  rette,  che  contiene  una  stella  di  raggi  e  un  piano 
rigato.  [N^l] 

Catania,  Atti  Ace.  Gioenia  (4),  15,  No.  11,  pp.  30. 

Pietzker,  F.     1.  Considerations  sur  la  nature  de  I'espace.     [Traduit  par  M.   et 
Mme.  Barbarin.]  [Vld] 

Enseign.  math.,  Paris,  4,  78-110. 
(See  Laurent,  1902^.) 

2.  Die  dreifache  Auadehnung  des  Raumes.  [Vld] 

Unterrichtsbl.  Math.,  Berlin,  8,  39-41. 
(Cf.  Pietzker,  1891,  and  Natorp,  1902.) 

Poincar^,   H.     1.  Sur   certaines   surfaces  algebriques.     Troisieme  complement  k 
1  analysis  situs.  [Q3] 

Paris,  Bull.  Soc.  math.,  30,  49-70. 

2.  Sur  les  cycles  des  surfaces  algebriques.      Quatrieme  complement  a 

I'analvsis  situs.  [Q3] 

J.  math.,  Paris  (5),  8,  169-214. 

3.  Les  fondements  de  la  geometric.     [Considerations  se  rapportant  k 

I'ouvrage  Grundlagen  der  Geometric  de  M.  Hilbert.l  [Vld] 

Journ.  des  Savants,  May,  1902,  252-271. 
Bull.  sci.  math.,  Paris  (2),  26,  249-272  (Sept.,  1902), 

Trans.  Enelish  by  E.  V.  Huntington,  New  York,  N.Y.,  Bull.  Amer.  Math. 
Soc.  (2),  10  (1903),  1-23. 

4.  La  science  et  I'hypothese.  [Vld,  Ql] 

Paris  :    Flammarion.     pp.  284.     3,50  fr. 

Reviews :  Rev.  scient.,  Paris  (4),  18,  691-692  ;  Rev.  metaphys.,  Paris, 
11,  773-791  ;  Phil.  Mag.,  London  (6),  7,  310  ;  Bull.  sci.  math.,  Paris, 
(2),  29,  185-189  ;  by  P.  Tannery,  Ann.  Phil.  Chret.,  Paris,  June, 
1903  ;  by  L.  Weber,  Rev.  phil.,  Paris,  55  (1903),  667-671  ;  by 
B.  Russell,  Mind,  London,  14  (1905),  412-418;  Math.  Phys.  L., 
Budapest,  12,  387-395. 

2  ed.,  1906.     Trans.  German,  1904^ ;   English,  19051,  19061- 

Reiter,  S.     [Studies  on  the  foundations  of  geometry.]     (Russian.)        [Ql  (K14d),  a] 
Vest,  opytn.  fiziki,  Odessa,  27,  pp.  223-230,  248-254,  269-277. 

Ricci,  G.     1.  Formole  fondamentali  nella  teoria  generale  delle  varieta  e  della  loro 
curvatura.  [0^2] 

Roma,  Rend.  Ace.  Lincei  (5),  11,,  355-362, 

(Cf.  Voss,  18801' 2  ;  Bianchi,  1896i  ;  Ricci  and  Levi-Civita,  1900.) 
Polish  trans.,  1904i. 

2.   Origini  e  sviluppo  dei  moderni  concetti  fondamentali  sulla  geo- 

metria,  •  [V2b7] 

Annuario  Univ.  Padova,  1901-02, 

3.  Anfange  und  Entwicklung  der  neueren  Aufifassungen  der  Grundlagen 

der  Geometric.     Antrittsrede  gehalten  am  5.  November,  1901.  [V2b7] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  382-403. 

Rosati,  C.     Sulle  curve  ellittiche  del  sest'  ordine.  [M^4b] 

Milano,  Rend,  1st.  Lomb.  (2),  35,  407-411. 

Russell,  B.  A.  W.     Geometry,  non-Euclidean.  [Ql,  V2b)3] 

Encycl.  Brit.,  10th  ed„  XXVIII,  664-674, 
{See  1910.) 

Satunovskij.  S,  0.     [On  the  foundations  of  geometry.]     (Russian.)     [Ql  (K14d),  a] 
Vest,  opytn.  fiziki,  Odessa,  27,  pp.  82-87,  104-108,  127-132,  149-155. 

Schering,    E.       Gesammelte   mathematische   Werke,       Herausgegeben    von    R. 
Haussner  und  K,  Schering.     I  Band.     Mit  Bildnis, 
Berlin  :  Mayer  &  Miiller, 


1902  Chronological  Catalogue.  189 

Schlesinger,  L.  1 .  Szemelvenyek  bolyai  Bolyai  Farkasnak  leczfalvi  Bodor  Pallioz 
1815-t61  1825-ig  irt  leveleibol.  [A  selection  from  the  letters  of  Wolfgang 
Bolyai  to  [his  grandson]  Paul  Bodor  of  Leczfalva,  1815-1825.]  [V2b5] 

Math.  phys.  L.,  Budapest,  11,  197-230. 
German,  trans.,  1903*. 

2.  De  nonnuUis  absolutae  geometriae  ad  theoriam  complexae  variabilis 

functionum  applicationibus.  [Ql] 

J.  Bolyai  in  memoriam,  pp.  1-60. 
Schoute,  P.  H.     1.  Mehrdimensionale  Geometric.       1.  Toil:   Die  linearen  Riiumc. 
Leipzig :     G.    J.    Goschen.     8vo.     pp.    viii  +  295.     (Sammlung    Schu- 
bert XXXV.)     10  M.  [VlaTj] 
See  1905*. 

Reviews :  Zs.  Math.,  Leipzig,  48,  321-323  ;  Arch.  Math.,  Leipzig  (3) 
6  (1903),  313-316  ;  Enseign.  math.,  5,  149-150  ;  Nieuw  Arch.  Wisk. 
Amsterdam  (2),  6,  68-71 ;  Boll.  bibl.  st.  sc.  mat.,  Torino,  6,  39-42; 
MonHfte.  Math.  Phys.,  Wien,  15,  33-34. 

. —     2.  Over  het  verband  tusschen  de  standvlakken  van  twee  door  een 

punt  gaande  ruimten  R„  en  incidente  ruimte-stelsels.  [K*] 

Amsterdam,  Versl.  K.  Akad.  Wet.,  11,  52-56. 
On  the  connection  of  the  planes  of  position  of   the  angles  formed  by  two 
spaces  R„  passing  through  a  point,  and  incident  spacial-systems. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  5,  53-56. 

3.  tlber  das  NuUsystem  Nj  „  _  i  im  Raume  Rg  „  ..  i-  [P22] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  223-234. 

4,  Le  nombre  dea   points,  des  droites,  des  plans,  etc.,  contenus  dans 

un  hyperespace  lineaire.  [Q4J 

Annuaire  des  mathematiciens,  Paris,  1901-02,  461-464. 
[Trans,  of  1901^.] 
Schubert,  H.     t)ber  die  Konstantenzahl  der  w-dimonsionalen  Verallgemeinerung 
des  Polyeders.  [K84b,  N82a] 

Jahresber.  J).  MathVer.,  Leipzig,  11.  217-223. 
Verb.  Ges.  D.  Natf.,  Leipzig,  73  (1901),  II,  (1),  4-5. 

Servant,  M.     1.  Sur  deux  problemes  de  geomdtrie.  [Ql  (P5bj8)J 

Paris,  C.-R.  Ac.  sc,  134,  1291-1293. 
2.  Sur  une  extension  des  formules  de  Gauss.  [0*2] 

Paris,  Bull.  Soc.  math.,  30,  92-100. 
Severi,  F.     1.  Sugli  spazi  plurisecanti  di  una  semplice  infinita  razionale  di  spazi. 

Roma,  Rend.  Ace.  Lincei  (5),  11,,  52-56.  [M^lb] 

(Cf.  Segre,  1900;  MeyeR;  1882  ;  Tanturri,  1900i'2.) 

2.  Rappresentazione    di    una    forma    qualunque    per    combinazione 

lineare  di  piu  altre.  [Q2c^] 

Roma,  Rend.  Ace.  Lincei  (5),  Hi.  105-113. 
3.  Sopra  alcune  sinarolarita  delle  curve  di  un  iperspazio.   [M^la,  N*21] 

Torino,  Mem.  Ace.  sc.l2),  51,  80-114. 

Relazione,  C.  Segre.  Torino  Atti  Ace.  sc,  36  (1901),  380-381  {236-237}. 

Smith,  T.     Euclid:    his  life  and  system.  [V2b5,  QlaaJ 

Edinburgh  :   T.  &  T.  Clark.     8vo.     pp.  vi  +  227.     ?s.     (p.  208,  Qlaa.) 

Stackel,  P.     1.  Franz  Schmidt  f-     [Mit  Bildnis.]  [V2bS] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  141-140. 

2.  (With  J.  KiiTSchiik.)  Johann  Bolyais  ,.  Bomerkungen  iiber  Nicolaus 

Lobatschewskij'sGeometrischcUntcrsuchungon  zurThooriederParallellinien." 
Math.  natw.  Ber.  Ungarn,  Budapest,  18,  250-279.  [Qlb,  V2b5] 

Bolyai  Janos  eszrevetelei  Lobatschefsky  Miklosnak  a  parallelekra  vonatkozq 
vizsgalataira,  ismertetik  Stackel  P4l  es  Kiirschak  Jozsef, 
Math.  Termt.  fjrt.,  Budapest,  20.  40-67, 
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Stackel,  P.     3.  Untersuchungen  aus  der  absoluten  Geometrie.  Aus  JohannBolyai's 
Nachlass.  [V2b5] 

Math.  natw.  Ber.  Ungarn,  Budapest,  18,  280-307. 
Vizsfjalatok    az    abszolut    geometria    korebol    Bolyai    Janos    hatrahagyott 
(rata  i  ban.  "  [V2bS] 

Math.  Termt.  £rt.,  Budapest,  20,  160-186. 

4.  De  ea  mechanicae  analyticae  parte,  quae  ad  varietates  complurium 

dimensionum  spectat.  [V2b,  R8j,  k] 

J.  Bolyai  in  memoriam.     pp.  61-79. 
{See  19033.) 

Zur  nichteuklidischen   Geometric.     [Untersuchung  der  Projektion 


einer  Strecke.]  [Qlb  (Kl)] 

Arch.  Math.,  Leipzig  (3),  3,  187-188. 

Stecker,  H.  F.     1.  Non-Euclidean  properties  of  plane  cubics  and  of  their  first  and 
second   polars.  [Ql  (M^5)] 

Amer.  J.  Math.,  Baltimore,  Md.,  24,  399-408. 

[Extension  of  1900.] 
Stormer,  C.     Nogle  geometriske  satser  fra  den  moderne  taltheori.  [Q2c^] 

Kristiania,  Forh.  Vid.  Selsk.,  1902,  No.  2,  pp.  28. 

Study,  E.     1.  Ein  neuer  Zweig  der  Geometrie  [radial-projektive  Geometrie]. 

Jahresber.  D.  MathVer.,  Leipzig,  11,  97-123.  [Qlea] 

[Abstract  of  "  Geometrie  der  Dynamen  "  (1901-03),  section  3.] 

2.  Nachtrag  zu  dem  Aufsatz  "  Ueber  nicht-euklidische  und  Linien- 

Geometrie,"  1900.  [Ql] 

Jahresber.  D.  MathVer.,  Leipzig,  11,  340-342. 
Tanturri,  A.     1.  Intorno  ad  alcune  semplici  infinita  di  spazi,  e  sopra  un  teorema 
del  Prof.  Castelnuovo  [1889^].  [N821] 

Torino,  Atti  Ace.  sc,  37,  322-330  {202-210}. 

2.  In  qual  modo  alcuni  numeri,  relativi  ad  infinita  ellittiche  di  spazi,  si 

deducano  degli  analoghi,  relativi  ad  infinita  razionali.  [N*21] 

Torino,  Atti  Ac.  sc,  37,413-420  {273-280}- 
(Of.  Tanturri,  1900^  and  1902>  ;  Castelnuovo,  1889^) 

Thompson,  A.  P.     The  rational  quintic  curve  in  space  of  four  dimensions. 

Mess.  Math.,  Cambridge  (2),  32,  166-176.  [M«2,  4a] 

(Cf.  LoRL4,  18883*,  and  F.  Morley,  Math.  Ann.,  49,  596-600  (1897),  also 
Math.  Ann.,  51,  410-416  (1898).) 

Thue,  A.     Om  en  pseudomekanisk  methode  i  geometrien.  [B12d,  Qley] 

Kristiania,  Forh.  Vid.  Selsk.,  1902,  No.  4,  p.  112. 
Vahlen,  K.  T.     1.  Ueber  Bewegungen  und  complexen  Zahlen.     [R3da,  /3,  B12f] 

Math.  Ann.,  Leipzig,  55,  585-593. 

2.  Ueber  endlich-gleiche  Polyeder.  [Qla] 

Math.  Ann.,  Leipzig,  56,  507-508. 
Vasiliev,  A.  and  Suvorov,  F.      Announcement  [of  the  Lobachevsky  prize]  by  the 
Physico-Mathematical  Society  of  the  University  of  Kasan.  [V2b5] 

Amer.  J.  Math.,  Baltimore,  Md.,  15,  284-285. 
Veblen,  O.     Hilbert's  Foundations  of  Geometry.  [Qla] 

Monist,  Chicago,  13,  303-309. 
Vidal,  C.     Sur  quelques  arguments  non-euclidiens.  [Ql] 

Enseign.  math.,  Paris,  4,  330-346. 

{Sec  Barbabin,  19023,  and  Mansion,  1903i.) 
Wasteels,  C.  E.     Theoreraes  de  metageometrie  rclatifs  aux  medianes  d'un  triangle. 

Mathesis,  Gand  (3),  2,  39-42.  [Ql  (Klb)] 

Wickersheimer.     Postulatum  d'Euclide  sur  la  geometrie.  [Qlaa] 

Paris,  C.-R.  Ass.  fran9.  avanc,  soi.  (Montauban),  31,  164. 
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Williams,  H.  W.     The  fourth  dimension.  [Q2a] 

Wellington,  Trans,  N.  Zeal.  Inst.,  34,  507-513. 

Woods,  F.  S.     Space  of  constant  curvature.  [Qla/S] 

Ann.  Math.,  Cambridge,  Mass.  (2),  3,  71-112. 

Zeuthen,  H.  G.  Histoire  des  mathematiques  dans  I'antiquite  et  le  moyen  age. 
Edition  fran9aise  [see  1893]  revue  et  corrigee  par  I'auteur,  traduite  par  Jean 
Maseart.  [V2b7] 

Paris  :    Gauthier-Villars.     pp.  xvi  +  296.     9  fr. 
Pp.  107-114,  "  Note  sur  les  hypotheses  de  la  geomctrie." 

Zindler,  K.     Liniengeometrio  mit  Anwendungcn.     I.  [Q2ca] 

Leipzig :    G.  J.  Goschen.     8vo.     pp.  viii  +  380.     (Sammlung  Schubert, 

xxxiv.)     12  M.     (Last  chapter.) 
Reviews  :   New  York,  Bull.  Amer.  Math.  Soc.  (2),  9,  561-562  ;  MonHfte. 

Math.  Phys.,  Wien,  15,  9  ;  Zs.  Math.,  Leipzig,  51,  106-108  ;  Jahres- 

ber.  D.  MathVer.,  Leipzig,  14,  73-75. 
II.  (Sammlung  Schubert,  li.)     1906.     pp.  vii  +  248.     8  M. 
Review   by  Study,  Jahresber.  D.  MathVer.,  15,  464-465  ;    reply  by  Z., 

and  again  by  Study,  ibid,,  15. 

Zoukis,  A.  de.     Sur  I'hexacoryphe  complet.  [L'19] 

J.  math.,  Paris  (5),  8,  135-168. 

Ziihlke,  P.  Ueber  die  geodatischen  Linien  und  Dreiecke  auf  den  Flachen  kon- 
stanten  Kriimmimgsmasses  und  die  Beizehungen  zur  sogenannten  nicht- 
euklidischen  Geometrie.  [Qley] 

Pr.  Ober-Realsch.     Charlottenburg.     8vo.     pp.  36.     1  Tafel. 

Anon.  1.  loannis  Bolyai  in  memoriam.  Libellus  post  saeculum  quam  loannes 
Bolyai  de  Bolya  anno  MDCCCII  a.d.  xviii  Kal.  Ian.  Claudiopoli  natus  est 
ad  celebrandam  memoriam  eius  immortalem  ex  consilio  ordinis  mathema- 
ticorum  et  naturis  scrutatorum  regiae  litterarum  universitatis  hungaricje 
Francisco- Josephine  Claudiopolitanae  editus. 

Kolozsvar[Klausenburg].     4to.      pp.  xv  +  154.     6  M. 

Contains : — 

I.  Epistola,  cuius  simulacrum  huic  libro  praefixum  est,  a  loanne  Bolyai 

ad  Wolfgangum  Bolyai  patrem  data,  in  Latinum  conversa.  ix-xv. 
[The  letter  in  which  he  announces  his  discovery.  Given  in  English 
by  Halsted,  Bolyai,  1891.] 

II.  L.  Schlesinger,  de  nonnullis  absolute  geometriae  ad  theoriam   com- 

plexse  variabilis  functionum  applicationibus.     1-60. 

III.  P.  Stackel,  de  ea  mechanicae   analyticse   parte,   quae   ad  varietatis 
complurium  dimensionum  spectat.     61-79. 

IV.  R.  Bonola,  Index  operum  ad  geometriam  absolutam  spectantium. 
81-154.  (sec  1899). 

Reviews :    Jahresber.  D.  MathVer.,  Leipzig,    12,    128 ;     Nieuw    Arch. 
Wisk.,  Amsterdam,  (2),  6,  77-79  ;    J.  sci.  math.  astr.  Coimbra,  15, 
88  ;   Bull.  sci.  math.,  Paris  (2),  33  (1909),  67-68. 
2.  Lobatchewsky.     Enc.  Brit.,  10  ed.,  30,306;  lied. ,16,  835.     [V2b5] 

3.  Suir  articolo  di  S.  Kantor  [1902^]  sopra  un'  errore  in  una  memoria 

fondamentale  di  Sophus  Lie  [1872^].     [Notice  de  la  direction.]  [N^lh,  j] 

Giorn.  mat.,  Napoli,  40,  366. 
4.  Q.  2227.     Surface  unilatere  a  courbure  constante  positive.       [Qlc] 

Intermed.  Math.,  Paris,  9,  168. 

1903. 

Alasia,  C.     George  Bruce  Halsted.     [Con  riralto.]  [V2b5] 

Mat.  pure  appl.,  Citta  di  Castello  (2),  2,  1-5. 

Reprinted,  with  a  translation  by  Margaret  A.  Gaffney,  in  "  Reviews  of 
Halsted's  Rational  Geometry,"  pp.  53-72. 
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Alibrandi,  P.     SuH'  estensibilita  del  metodo  dei  vettori  alio  studio  dello  spnzio 

ad  n  dimensioni.  [B12c] 

Roma,  Mem.  Aco.  Nuovi  Lincei,  20,  219-268  ;  21,  341-365  ;  22,  177-215. 

Aschieri,  F.     Sui  complessi  tetraedrali.  [Q2ca] 

Giom.  mat.,  Napoli,  41,  261-284. 
Ball,  W.  W.  R.     Breve  compendio  di  storia  dalle  matematiche.     Versionedall' 
inglese  con  note,  aggiunte  e  modificazioni  di  D.  Gambioli  e  G.  Puliti,  riveduta 
e  corretta  di  G.  Loria.  [V2b7] 

Vol.  I  (pp.  X  +  284),  1903  ;  Vol.  II  (pp.  vi  +  439),  1904. 

Bologna  :    Zanichelli. 

[Trans,  of  1888.] 
Barbarin,  P.     Les  coseaments  et  les  volumes  en  gtometrie  non-euclidienne. 

Bordeaux,  M6m.  Soc.  phys.  nat.  (6),  2,  25-44.  [Ql  (Ooa)] 

Baron,  R.     Philologues  et  psychologues  en  face  du  probleme  des  paralleles. 

Enseign.  math.,  Paris,  5,  279-287.  [Qlaa] 

{See  Popovioi,  1903.) 

Beke,  M.     A  Bolyai-fele  trigonometria.     [Bolyai's  trigonometry.]  [Qlb] 

Math.  phys.  L.,  Budapest,  12,  30-49. 
Berzolari,  L.     1.  Sulle  curve  di  ordine  w  dello  spazio  ad  n  dimensioni.  [MS4a] 

Milano,  Rend.  1st.  Lomb.  (2),  36,  791-795. 

2.  iSopra  un  teorema  relativo  alio  collineazioni.  [P*l] 

Milano,  Rend.  1st.  Lomb.  (2).  36,  919-932. 

Bianchi,  L.     1.  Sui  gruppi  continui  finiti  di  trasformazioni  che  conservano  le  aree 
od  i  volumi.  [J4fa] 

Torino,  Atti  Ace.  sc,  38,  596-611  {376-391  [  . 
. 2.  Sui  gruppi  continui  finiti  di  trasformazioni  proporzionali.         [J4f a] 

Torino,  Atti  Ace.  sc,  38,  703-717  {479-493}. 
—     3.  Sulle  superficie  a  linee  di  curvatura  isoterme.  [Ql  (05ij8)] 

Roma,  Rend.  Ace.  Lincei  (5),  12^,  511-520. 

Biasi,  G.     Sui  postulato  dell'  equivalenza.  [Qla] 

Period,  mat.,  Livomo  (2),  5,  276-280. 
Blumenthal,  O.     1.  t)ber  Modidfunktionen  von  mehreren  Veranderlichen .     [Q2c/8] 
Math.  Ann.,  Leipzig,  56  (1903),  509-548  ;  58  (1904).  497-527. 

2.  Zum  Eliminationsproblem   bei  analytischen  Funktionen  mehrerer 

Veranderlicher.  [Q2c^] 

Math.  Ann.,  Leipzig,  57,  356-368. 
Bonola,  R.     1.  A  propos  d'un  recent  expose  [Barbarin,  19022]  des  principesde  la 
geometrie  non-euclidienne.     (Trad,  de  M.  G.  Combebiac.)  [Ql] 

Enseign.  math.,  Paris,  5,  317-325. 

2.   Proprieta    metriche    dellc    quadriche    in    geomttria    non-euelidea. 

(I.  Classificazione  delle  quadriche.     II.  Piani  ciclici  e  fuochi.)     [Ql  (L^la,  9)] 
Milano,  Rend.  1st.  Lomb.  (2),  36,  113-128,  669-678. 

Boucher,  M.     1.  La  relativitc  de  I'espace  cuclidien.  [Vld] 

Revue  scient.,  Paris  (4),  21,  97-108. 
Reviews:  By  Couturat,  Rev.  phil.,  Paris,  56,  528-529  (1903). 

2.  Essai  sur  rhyperospace,  le  temps,  la  matierc  et  I'energie. 

Paris :   Alcan.     8vo.     pp.  204.  [Q2a,  Vld,  KHc] 

Review  by  Couturat,  Rev.  phil..  Paris.  56,  528-529  ;  Math,  gaz.,  London, 
3,  6.5. 
Boulanger.  A.     Sur  les  geodesiques  des  variiMrs  a  trois  dimensions.  1 1)-21 

Paris,  C.-R.  Acad,  sc,  136,  661-664. 
(Brocard,  H.)     Q.  2335.     L'independance  de  Taxiome  euclidien,  [Qlajc] 

Intermed.  Math,,  Paris,  10  (1903),  20, 
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Bunickij,  E.  L.    0  tfe3KOHe^Ho"y,Ta:ieHHMxi.  ojeMeHiaxt  Bt  reoMexpiH  noaoaceHia. 
[On  the  infinitely  distant  elements  in  the  geometry  of  position.]  [Ql^] 

Odessa,  Zap.  Univ.,  92,  433-496. 

Cadenat,  A.     A  propos  de  la  demonstration  humoristiquo  du  postulatum  d'Euolide. 
Revue  scient.,  Paris  (4),  21,  373-374.  [Qlaa] 

(See  Tarry,  1903.J 

Campbell,  J.  E.     Introductory  treatise  on  Lie's  theory  of  finite  continuous  trans- 
.     formation  groups.  [J4f,  Q2c;8] 

Oxford:   Clarendon  Press.     8vo.     pp.  xx  +  416.     14s. 

Cantor,  M.     Wie  soil  man  die  Geschichte  der  Mathematik  behandeln  ?      [V2b/3,  5] 

Bibl.  math.,  Leipzig  (3),  4,  113-117. 

[Reply  to  Enestrom,  1903^] 
Carus,  P.     The  philosophical  foundations  of  mathematics.  [Vld] 

(I.  Historical  introduction.     II,  III.  The  Foundations  of  Geometry.) 

Monist,  Chicago,  18,  273-294,  370-397,  493-522. 

Noticed  in  Rev.  phil.,  Paris,  58,  322-323. 

See  190^1. 
Cayley,  A.   and  Hardy,   G.   H. 

Question   14988.        li  l^    +    7ri^  -{-  n^   + ,  l'^   +  m'^  +  n'^  + 

are  each    =  0,  and  s,  s'  denote  positive  integers,  show  that  the  integral 

J(lx  +  m9/  +  nz  + y  (I'x  +  m'y  +  n'z  + y  dx  dy  dz ,  over 

the  interior  of   the  hypersphere  x^  +  y^  +  -^  + =  1,  is  =0,   or  a 

multiple  of  {W  +  ?»m'  +  'i"'  + )%  according  as  s'  is  not,  or  is  =  s. 

Math.  Quest.  Educ.  Times,  London  (2),  3,  94-95.  [K^^e,  C2h] 

Combebiac,  G.     L'espace  est-il  euclidien  ?  [Ql] 

Enseign.  math.,  Paris,  5,  157-177,  262-278. 

(See  ViDAL,  1903.) 
Commolet,     Theorie  des  paralleles  euclidiennes.  [Qlaa] 

Enseign.  math.,  Paris,  5,  326-331. 
Coolidge,  J.  L.     Quadric  surfaces  in  hyperbolic  space.  [Qlb  (L^la)] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  4,  161-170. 
Cotton,  E.     Application  de  la  geometric  cayleyenne  a  I'etude  geomotrique  du 
deplacement  d'un  solide  autour  d'un  point  fixe.  [Qlea,  R8k] 

Paris,  Ann.  sci.  £c.  norm.  (3),  20,  155-179. 

Crepas,  A.     Sulle  coniche  che  secano  e  toccano  delle  curve  in  un  iperspazio.  [N*2a] 
Milano,  Rend.  1st.  Lomb,  (2),  36,  255-277,  381-403, 
(Cf.  1902.) 
Csillag,  V.     Ueber  den  Flacheninhalt  des  regelmassigen  Zwolfecks.  [Qla] 

Math.-natw.  Ber.  Ungarn.,  Leipzig,  19,  70-73. 

A  szabalyos  tizenketszog  teriiletenek  meghatarozasa  szemleleti  uton. 
Math.  phys.  Lapok,  Budapest,  10,  279-283  (1901). 
(Cf.  KURSCHAK,  1898.) 
Dassen,  C.  C.     Etude  sur  les  quantites  mathematiques;  grandeurs  dirigees,  qua- 
ternions.    [Contribution  to  a  volume  commemorative  of  the  30th  year  of  the 
existence  of  the  Scientific  Society  of  Argentine.]  [B12d,  Q2] 

Paris:   A.Hermann.     8vo. "  pp.  vi  +  133.     5  fr. 

Reviews:    New  York,  Bull.  Amer.  Math.  Soc.  (2),  12,  128-130;    Bull. 

sci,  math.,  Paris  (2),  27,  335-337  ;    Rev.  gen.  sci.,  Paris,  15,   660  ; 

Math,  gaz.,  London,  3,  109-110;  MonHfte.  Math.  Phys.,  Wien,   17 

34. 

Delaporte,  L.  J,     Essai  philosophique  sur  les  geometries  non-euclidiennes,       [QIJ 

Paris :    C,  Naud.     pp.  139.     5fr. 

Reviews:  by  Russell,  Mind,  London,  13  (1904),  132;  Monist,  Chicago, 
14,  320  ;  by  Mansion,  Mathesis,  Gand  (3),  3,  273  ;  by  Bonola,  Rlv, 
filos.,  Pavia,  7  (1904),  128-131  :  by  Couturat,  Rev.  phil.,  Paris, 
56  (1903),  529-531  ;  Rev.  gen.  sc,  Paris,  15,  154. 

(3340)  V 
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Selsol,  E.     Principeg  de  geometrie.  [Vld] 

Paris  :   Naud.     pp.  96. 
Reviews:    b3'  Mansion   in   Mathesis,    Gand    (.3),  3,  273;  Rev.  gen.  sc, 

Paris,  14,  1280  ;  Enseign.  math.,  Paris,  6,  322  ;  Rev.  metaphys., 

Paris,  12,  845-856;  Lechalas  19041. 

Dixon,  A.  C.     Geometry  in  Flatland.  [Qla] 

Math.  Gazette,  London,  2,  241-242. 

Dixon,  A.  L.     On  a  generalisation  of  Ivorv's  theorem.  [Ql  (L^lOd),  R5c;8] 

Mess.  Math.,  Cambridge  (2),  32^,  177-187. 
Dreyer,  F.     Studien  zur  Methodenlehre  und  Erkenntnisskritik.     Bd.  2.  III.  Die 
Continuitatsmethodik  eines  Dreidimensionalen.     Anhange.  [Vld] 

Leipzig  :    Engelmann.     pp.  xxi  +  498. 
Cf.  1895. 
12nestrom,  G.     1.  tJber  kulturhistorische  und  rein  fachmassige  Behandlung  der 
Geschichte  der  Mathematik.  [V2bj8,  8] 

Bibl.  math.,  Leipzig  (3),  4,  1-6. 
(See  Cantor,  1903.) 

2.  Zur  Frage  iiber  die  Behandlung  der  Geschichte  der  Mathematik. 

Bibl.  math.,  Leipzig  (3),  4, 225-233.  [V2b;8,  S] 

[Reply  to  Cantor,  1903.] 
-Enriques,    F.     Vorlesungen    iiber    projective   Geometrie.     Autorisierte    deutsche 
Ausgabe  von  Dr.    Hermann    Fleischer.      Mit    einem   Einfiihrungswort   von 
F.  Klein.  [Qla] 

Leipzig  :    Teubner.     8vo.     pp.  xiv  ■}-  374.     8  M. 
[Trans,  of  Lezioni,  1898^.] 

Reviews  :  Bull.  sci.  math., Paris  (2),  29,  252-255  ;  Arch.  Math.,  Leipzig 
(3),  9,  64  ;  Mathesis,  Gand  (3),  4,  251-252  ;  Lemberg,  Zbirn.  Seek. 
Mat.  Prirod.  Likarsk.,  10,  9-12 ;  MonHfte.  Math.  Phys.,  Wien,  16, 
12-16 ;  Macaulay,  19041. 

Favaro,  A.     Due  lettere  inedite  del  P.  Girolamo  Saccheri  d.  C.  d.  G.  a  Vincenzo 
Viviani.  [V2b5] 

Riv.  fis.  mat.  sc.  nat.,  Pavia,  4,  424-434. 

Finzi,  A.     Le  ipersuporficie  a  tre  dimensioni  che  si  possono  rappresentare  con- 
formemente  suUo  spazio  euclideo.  [P^S] 

Venezia,  Atti  1st.  Ven.,  62  {(8)  5},  1049-1062  (3  pi.). 

Frege,  G.     Ueber  die  Grundlagen  der  Geometrie.  [Vld] 

Jahresber.  D.  MathVer.,  Leipzig,  12,  319-324,  368-375. 
[Criticism  of  Hilbbrt,  1899  ;  replied  to  by  Korselt,  1903.] 

Freycinet,  C.  de.     De  I'experience  en  geometrie.  [Vld] 

Paris :    Gauthier-Villars.     pp.  178.     4  fr. 

Reviews  :  by  Bonnesen,  Nyt  Tidsskrift  Math.,  Kjgbenhavn,  15A,  19  ; 
by  J.  Tannerv,  Bull.  sci.  math.,  Paris  (2),  27,  135-138  ;  Rev.  gen. 
sci.,  Paris,  14",  397-398  ;  by  P.  Appell.  J.  des  savants,  Paris,  1903. 
361-365  ;  Nouv.  Ann.  Math.,  Paris  (4),  3,  322-326  ;  Rev.  scient., 
Paris  (4),  20,  628  ;  Nature,  London,  68,  5  ;  Arch.  Math.,  Leipzig 
(3),  7,  259-261  ;  MonHfte,  Math.  Phys.,  Wien,  16,  25. 

Frischauf,  J.     A  tetraeder  kobtartalma.     [Volume  of  a  tetrahedron.]     [Ql  (K13c)l 

Math.  Termt.  Ert.,  Budapest,  21,  309-312. 

See  1905. 
Fubini,  G.     1.  Sul  problema  di  Dirichlet  nello  spazio  iperbolico  indefinito.    [R5c)3] 

Roma,  Rend.  Ace.  Lincei  (5),  12^,  195-197. 

(Cf.  BlANCHI,  1900".) 

2.  Sugli  spazii  a  quattro  dimensioni  che  ammettono  un  gruppo  con- 

tinuo  di  movimenti.  [J4f] 

Ann.  mat.,  Milano  (3),  9,  33-90. 

Abstract  19022. 
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Fabini,  G.     3.  Sui  gruppi  di  trasformazioni  geodetichc.  [J4f,  Q2<yy] 

Torino,  Mem.  Ace.  sc.  (2),  53,  261-313. 
(Cf.  19021.) 

4.  Sulla  teoria  degli  spazii  che  ammettono  un  gruppo  conforme.   [J4f] 

Torino,  Atti  Ace.  se.,  38,  404-418  {262-276}. 

5.  Rieerche  gruppali  relative  alle  equazioni  della  dinamica.       [Q2c7] 

Roma,  Rend.  Ace.  Lincei,  12),  502-506  ;   122,  60-67,  145-151. 

Geissler,  K.  1.  Die  geometrischen  Grundvorstellungen  und  Grundsatze  und  ihr 
Zusammenhang.  [Vld] 

Jahresber.'  D.  MathVer.,  Leipzig,  12,  265-288. 

2.  Der  Winkel  imd  das  Unendliche.  [Vld] 

Unterrichtsbl.  Math.,  Berlin,  9,  9-12,  25-30. 

Oerstel,  A.     Ueber  die  Axiome  der  Geometric.  [Vld] 

Wien,  Leipzig  :  J.  A.  Barth  in  Komm.  (In  :  Vortrage  und  Besprech- 
ungen  iiber  das  Wesen  der  Begriffe.) 

Giambelli,  G.  Z.     1.  Risoluzione  del  problema  degli  spazi  secanti.  [N*28] 

Torino,  Mem.  Ace.  sc.  (2),  52,  171-211. 
Relazione. — Segre.     Torino,  Atti  Ace.  sc,  37,  733  {541}. 
(Cf.  Schubert,  1885^,  1886^,  1886^,  1892  ;   Castelnuovo,  1889' ;  Fieri, 
1893  ;   Palatini  and  Giambelli,  190P.) 

2.  II  problema  della  correlazione  negli  iperspazi.  [N^2a,  P22] 

Milano,  Mem.  1st.  Lomb.  (3),  19,  155-194. 

3.   Ordine  della  varieta  rappresentata  coll'  annullare  tutti  i  minori  di 

date  ordine  estratti  da  una  data  matrice  di  forme.  [N*2d] 

Roma,  Rend.  Ace.  Lincei  (5),  122,  294-297. 
(Cf.  19051,  1904.) 

Grigoriev,  E.     [Proof  of  a  well-known  theorem.]     (Russian.)  [QlftJ 

(A  triangle  with  two  equal  interior  bisectrices  is  isosceles.) 
Vest,  opytn.  fiziki,  Odessa,  No.  355,  104. 

Haldane,  R.  B.  The  pathway  to  reality  :  being  the  GifEord  Lectures  delivered  in 
the  University  of  St.  Andrews  in  the  session  1902-03.     Vol.  I.  [Ql,  2] 

London  :   John  Murray.     8vo.     lOs.  6^^.     {See  pp.  144  and  206-208.) 

Samel,  G.     tlber  die  Geometrien,  in  denen  die  Geraden  die  Kiirzesten  sind.      [Qld] 
Math.  Ann.,  Leipzig,  57,  231-264. 
See  also  1901. 

Hardy,  G.  H.  Q.  15265.  If  Si^  =  0  =  2  Z'-  =  2^2,  and  s,  s',  s"  are  positive 
integers  such  that  s'  +  s"  —  s  ^  0,  etc.,  s  +  s'  +  s"  =  0  (mod  2) ;  then, 
the  integral   being   taken  within  the  hypersphere  of  v  dimensions,  2  x^  =  1, 

/(J  uy  s  v.Y  P  i"»r  i-  iy -i'-  (.-3)!(:-l-)f(!r:7y!- 

r  (<T  +  1  +  ii/) 

«,  a',  &"  do  not  satisfy  the  given  conditions.  [K*6,  C2h] 

Math.  Quest.  Educ.  Times,  London  (2),  4,  109-110. 
(Cf.  Cayley,  1903.) 

Haskell,  M.  W.  Generalization  of  a  fundamental  theorem  in  the  geometry  of  the 
triangle.  [K^l] 

Amer.  Math.  Monthly,  Kidder,  Mo.,  10,  30-33. 
Arch.  Math.,  Leipzig  (3),  5,  278-281. 

(/See  Meyer,  1903,  and  Gordon,  1904;  Also  S.  Roberts,  On  certain 
tetrahedra  specially  related  to  four  spheres  meeting  in  a  point. 
London,  Proc.  Math.  Soc,  12  (1881),  117-120.) 

(3340)  N  2 
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Hausdorff,  F.     Das  Raumproblem.  [Vld] 

Ann.  NatPhilos.,  Leipzig,  3,  1-23. 

Heffter,  L.     tJber  Kurvenintegrale  im  m-dimensionalen  Raiira.  [C2hl 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  4,  142-148. 
(Cf.  DE  Frakchis,  1898.) 

Hessenberg,  G.     1.  Ueber  die  projektive  Geometrie.  ■  [Qla} 

Berlin,  SitzBer.  Math.  Ges.,  2,  36-40. 

2.  Desarguesscher  Satz  und  Zentralkollineation.  [QIa} 

Arch.  Math.,  Leipzig  (3),  6,  123-127. 

Hilbert,  D.     1.  Grundlagen  der  Geometrie.     Zweite,  durch  Zusatze  vermehrte  und 
mit  fiinf  Anhangen  versehene  Auflage.  [Ql,  a] 

Leipzig  :    Teubner.     8vo.     pp.  v  +  175.     5,20  M. 
The  appendices  are — 
I.  Ueber  die  gerade  Linie  als  kiirzeste  Verbindung  zweier  Punkte  (see 

1895),  pp.  83-88. 
IT.  Ueber  den  Satz  von  der  Gleichheit  der  Basiswinkel  im  gleichschenk- 
ligen  Dreieck,  pp.  88-107  (1903^). 

III.  Neue     Begriindung     der     Bolyai-Lobatschefskyschen     Geometrie, 
pp.  107-120  (1903^). 

IV.  Ueber  die  Grundlagen  der  Geometrie  (.«ee  1902*)  [Abstr.  in  English 
trans.],  pp.  121-162. 

V.  Ueber    Flachen    von    konstanter    Gauss' sclicr    Kriimmung  (190P), 

pp.  162-175. 
See  1899. 
Reviews:  Jahresber.  D.  MathVer.,  Leipzig,  12,  508  ;  Math,  gaz.,  London, 

3,  42  ;    MonHfte.  Math.  Phys.,  Wien,  15,  61-63  ;    Lemberg,  Zbirn. 

Sekc.  Mat.  Prirod.  Likarsk,  10,  8-9  ;   Nyt  Tids.  Mat.,   Kjobenhavn, 

B  16,  36-39  ;  Mathesis,  Gand  (3),  6,  67. 

2.  Ueber  den  Satz   von  der   Gleichheit  der  Basiswinkel  im   gleich- 

schenkligen  Dreieck.  [Qla,  a} 

London,  Proc.  Math.  Soc,  35,  50-68. 
"  Grundlagen  der  Geometrie,"  2nd  ed.,  1903^,  pp.  88-107,  App.  XL 

3.  Neue  Begriindung  der  Bolyai-Lobatschefskijschen  Geometrie. 

Math.  Ann.,  Leipzig,  57,  137-150.  [Qla,  bj 

"  Grundlagen  der  Geometrie,"  2nd  ed.,  1903i,  pp.  107-120,  App.  III. 

Hinton,   C.   H.     The  geometrical  meaning  of  Cayley's  formulae  of   orthogonal 
transformation.  [B12cl 

Dublin,  Proc.  R.  Irish  Acad.  {(3),  8],  24,  59-65. 
(Cf.  1902.) 

Hudson,  R.  W.  H.  T.     The  analytic  theory  of  displacements.         [Rlj,  3d;8,  B12d} 
New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  308-328. 

James,  G.  0.     Some  differential  equations  connected  with  hypersurfaces  [with 
bibliographv].  [0*2] 

Amer.  J.  Math.,  Baltimore,  Md.,  25,  249-260. 
Diss. :   Johns  Hopkins  Univ.     pp.  25. 

Jessop,  C.  M.     A  treatise  on  the  line  complex.  [Q2ca] 

Cambridge  :  Univ.  Press.     8vo.     pp.  xv  +  364.     1  Os. 
(Chap.  XIII.  Connection  of  line  geometry  with  hypergeometry,  pp.  244- 

257.) 

Joly  C.  J.     Quaternions  and  projective  geometry.  [B12d} 

London,  Phil.  Trans.  R.  Soc.  (A),  201,  223-327. 
Abstract :  London,  Proc.  R.  Soc,  71,  177-178. 


1903  Chronological  Catalogue.  W7 

Jouffret,  E.     Traite  elementaire  de  geometrie  a  quatre  dimensions  et  introduction 

a.  la  geometrie  a  n  dimensions.  [Via;;] 

Paris :    Gauthier-Villars.     8vo.     pp.  xxx  +  215.      7,50  fr. 

Reviews :   Arch.  Math.,  Leipzig  (3),  10,  195  ;   Bull.  sci.  math.,  Paris  (2), 

27,  205-207  ;  Nouv.  Ann.  Math.,  Paris  (4),  3,  220-223  ;  Nieuw  Arch. 

Wisk.,  Amsterdam   (2),  6,   195  ;    Rev.  gen.   sc,  Paris,   14,   1009  ; 

MonHfte.  Math.  Phys.,  Wien,  15,  27  ;    Lemberg,  Zbirn.  Sekc.  Mat. 

Prirod.  Likarsk.,  10,  13-16  ;   Prag,  Cas.  Math.  Fys.,  34  (1905),  155- 

158. 

Jourdain,  Ph.  E.  B.  A  general  theorem  on  the  transfinite  cardinal  numbers  of 
aggregates  of  functions.  [J5b] 

Phil.  Mag.,  London  (G),  6,  323-326. 

Juel,  C.     1.  Ueber  das  Volumen  der  Pyramide.  [Qla] 

Jahresber.  D.  MathVer.,  Leipzig,  12,  600. 

2.  figalite  par  addition  de  quelques  polyedres.  [Qla] 

Kjobenhavn,  Overs.  Vid.  Selsk.,  1903,  65-72. 

3.   Om  endelig  ligestore  Polyedre.  [Qla] 

Nyt.  Tidss.  Math.,  Kjobenhavn,  14  B,  53-63, 

Kagan,  V.  F.  1.  Nachtrag  zum  Aufsatz  :  ,,  Ein  System  von  Postulaten,  wclche 
die  euklidische  Geometrie  definieren."     [1902. i]  [Ql«>] 

Jahresber.  D.  MathVer,,  Leipzig,  12,  60-61. 

2.  Ueber  die  Transformation  der  Polyeder.  [Qla] 

Math.  Ann.,  Leipzig,  57,  421-424. 

Eantor,  S.  1.  tJber  eine  neue  Klasse  gemischter  Gruppen  und  eine  Frage  iiber 
die  birationalen  Transformationen.  [Q2cj8] 

Wien,  SitzBer.  Ak.  Wiss.,  112,  667-754. 

2.  Neue    Grundlagen    fiir    die    Theorie    und   Weiterentwicklung    dei 

Lieschen  Funktionengruppen.  [Q2c;3] 

Wien,  SitzBer.  Ak.  Wiss.,  112.  755-814. 
3.  Die  linearen  Systeme  linearer  Strahlenkomplexe  im  R^.  [N*l] 

Wien,  SitzBer.  Ak.  Wiss.,  112,  815-877. 

Keyser,  C.  J.     The  plane  geometry  of  the  point  in  point-space  of  four  dimensions. 
Amer.  J.  Math.,  Baltimore,  Md.,  25,  300-33O.  [N^] 

Kijlstra,  A.  Ruimtebeschouvvingen  in  verband  met  den  Pascalschen  Zeshoek, 
naar  aanleiding  van  de  Studies  van  Veronese,  Cremona  en  Richmond  over  dit 
onderwerp.  [K^a,  L^14aa] 

Diss.     Helder :    de  Boer.     8vo.     pp.  73. 

(Cf.  Richmond,  1899,  lOOQi.) 

Kirchberger,  P.     tJber  Tschebyschefsche  Anniiherungsmethoden.  [Q2c;8] 

Math.  Ann.,  Leipzig,  57,  509-540. 

Konig,  J.     1.  Az  algebrai  mennyisegek  altalanos  elmcletenek  alapvonalai.   [Q2c)3j 
Budapest :    a  M.  Tud.  Akademia  kiadvanya.     pp.  xii  -f  599. 

• —     2.  Einleitung  in  die  allgemeine  Theorie  der  algcbraischen  Grossen. 

.  Leipzig :   Teubner.     8vo.     pp.  x  +  546.     18  M.  [Q2ci8] 

Eohn,  G.     Ueber  kubische  Raumkurven.  [P^l] 

Wien,  SitzBer.  Ak.  Wiss.,  112,  319-332. 

Korselt,  A.     Ueber  die  Grundlagen  der  Geometrie.  [VldJ 

Jahresber.  D.  MathVer.,  Leipzig,  12,  402-407. 
[Reply  to  Frege,  1903.] 

Kowalewski,  G.     tJber  projektive  Transformationsgruppen.  [Q2cy8] 

Leipzig,  Ber.  Ges.  Wiss.,  55,  97-105. 
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Kiihne,  H.     1.  Die  Grundgleichungen  einer  beliebigen  Mannigfaltigkeit.        [0*2] 
Arch.  Math.,  Leipzig  (3),  4,  300-311. 

2.  Uber  die  Kriimmung  einer  beliebigen  Mannigfaltigkeit.  [0*2] 

Arch.  Math.,  Leipzig  (3),  6,  251-260. 

Kiirschdk,   J.     A    parallelszogrol.     [On   the   parallel-angle.]  [Qlb  (K20)] 

Math.  Phys.  L.,  Budapest,  12,  50-52. 
(Cf.  Engel,  18981.) 

Laudahn,  H.     tJber  Inhalt  nnd  Gebiet  der  Geometric.  [Vld,  Ql,  aa,  2] 

Ann.  NatPhilos.,  Leipzig,  2,  145-200. 
Crit,  by  Hessenberg,  Arch.  Math.,  Leipzig  (3),  7,  134-137  (1904). 

Lebesgue,  H.     Sur  le  probleme  des  aires.  [J5b,  Qla] 

Paris,  Bull.  See.  math.,  31  (1903),  197-203  ;  33  (1905),  273-274. 
(Cf.  1902.) 

Lechalas,  G.  La  geometrie  projective  est-elle  independante  de  la  geometrie 
metrique  ?  [Qla] 

Bruxelles,  Ann.  Soc.  scient.,  27  A,  120-121. 
Reponse  par  P.  Mansion,  ibid.,  121. 
[See  Mansion,  1902i.) 

Levi,  B.  Teoria  geometrica  delle  proporzioni  fra  segmenti,  indipendente  dal 
postulate  d'Archimede.  [Qla] 

Suppl.  Period,  mat.,  Livomo,  6,  114-117. 

Levyckyj,  V.  Vidmosenje  geometryi  metrycnoi  do  metovai.  [The  relation 
between  metrical  and  projective  geometry.]  [Qla] 

Lemberg,  Zbirn.  Sekc.  Mat.  Prircd.  Likarsk.,  9,  No.  3, 1-11. 

Liebmann,  H.     1.  Winkel-  und  Streckenteilung  in  der  Lobatschefskijschen  Geo- 
metrie. [Qlb  (K21b)] 
Arch.  Math.,  Leipzig  (3),  5,  213-215. 

2.  t^ber  die  Zentralbevvegung  in  der  nicht-euklidischen  Geometrie. 

Leipzig,  Ber.  Ges.  Wiss.,  55,  146-153.  [R7i] 

von  Lilienthal,  R.     Besondere  Fliichen.  [Qla^] 

Enzykl.  math.  Wiss.,  Leipzig,  83,  269-354. 

Lorenzola,  P.  Sul  luogo  di  un  punto  base  comune  &  k  -\-  \  sistemi  lineari  di 
forme  di  dimensione  h  -\-  \  corrispondenti  in  altrettanti  sistemi  lineari  om  o- 
grafici  di  specie  fc  +  A  +  1.  [K^S,  P^l] 

Milano,  Rend.  1st.  Lomb.  (2),  36,  162-176. 

(Cf.  PiERi,  1897^  ;    Vahlen,   Ueber  den  Grad  der  Eliminationsresultanle 
eines  Glcichungsystems,  J.  Math.,  Berlin,  113  (1894).) 

Mach,  E.     Space  and  geometry  from  the  point  of  view  of  physical  inquiry.       [Ql] 
Monist,  Chicago,  14,  1-32. 
Continuation  of  1901,  1902.     See  1906. 

Mansion,  P.     1.  A  propos  d'un  recent  article  de  M.  Vidal  [1902].  [Ql] 

Enseign.  math.,  Paris,  5,  65. 

— 2.  Fonctions  hyperboliques  et  trigonometrie  Lobatchefskienne. 

Mathesis,  Gand  (3),  3,  241-245.  [Qlb,  (K20e)] 

(Cf.  1884.) 
— — 3.  Sur  la  geometrie  riemannienne  simplement  elliptique.  [Qlc] 

Bruxelles,  Ann.  Soc.  scien.,  27  A,  64-65. 

Marietta,  G.     1.  Sulla  varieta  delle  rette  contenute  in  imo  o  piii  forme  algebriche. 
Catania,  Atti  Ace.  Gioenia  (4),  16,  No.  1,  pp.  39.  [N^Se] 

2.  Le  trasformazione  quadratica  (2,  2)  fra  piani.  [P*6f] 

3.  Le  trasformazioni  cubiche  (2,  2)  fra  piani.  [P*6f] 

Palermo,  Rend.  Circ.  mat.,  17,  173-184,  371-385. 
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Mebmke,  R.     1.  Zur  graphischen  Kinematik  und  Dynamik.  [R8j] 
Jahresber.  D.  MathVer.,  Leipzig,  12,  561-563. 

2.  Konstruktion    der    Kriimmungsachse    und    des  Mittelpunkts    der 


Schmiegungskugel  einer  durch  Grundriss  und  Aufriss  gegebenen  Kurve. 

Zs.  Math.,  Leipzig,  49,  464-465.  [M«3d] 

Merchich,  M.     De  veris  geometriae  intograe  principiis  contra  geometras  Euclideos 
simul  et  Noneuclideos.  [Vld] 

Zagrabia  [Agram] :    Horvat-Kimle,  Komitat  Moson   [privately  printed], 
8vo.     pp.  37. 

Meyer,  W.  F.     Zu  der  vorstehenden  Mitteilung  des  Herrn  M.  W.  Haskell  iiber 
die  Verallgemeinerung  eines  Steinerschen  Satzes.  [K.^1] 

Arch.  Math.,  Leipzig  (3),  5,  282-287. 
{See  Haskell,  1903.) 

Molin6,  S.     Las  geometrias  no  euclidianas.  [Ql] 

Rivista  de  Aragon  (Seccion  de  filosofia),  June,  1903. 

Mollerup,  J.     Studier  over  den  plane  Geometris  Aksiomer.  [Qla,  dj 

Diss.     Kjobenhavn  :   Andr.  Fred.  Host  &  Sen.     pp.  88. 

Moore,  E.   H.     On  the  foundations  of  naathematics.     [Presidential  address  de- 
livered before  the  American  Mathematical  Society,  Dec.  29,  1902.]  [Qla] 
New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  9,  402-424. 
Science,  New  York,  N.  Y.  (n.s.),  17,  401-416. 

Morley,  F.     Projective  coordinates.  [K22] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  4,  288-296. 

Osgood,  W.  F.     A  Jordan  curve  of  positive  area.  [Qla,  J5b] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  4,  107-112. 

van  Oss,  S.  L.     Beweging  in  een  ruimte  van  4  afmetingen.  [Rli] 

Handl.  Ned.  Nat.  Geneesk.  Congres,  9  (den  Haag),  178-180, 

Padoa,  A.     Un  nuovo  sistema  di  definizioni  per  la  geometria  euclidea.  [Qla] 

Period,  mat.,  Livorno  (3),  1,  74-80. 
[Trans,  of  1900^.] 

Pailler,    W.     ,,Meteoriten."     Ich-Theoric.     Parallelen  -  Theorie.      Gravitation  s- 
Theorie.     Flug-Theorie.  [Qlaa] 

Miinchen :    Lindl.     pp.  37. 

Palagyi,  M.     Die  Logik  auf  dem  Scheidewege.     [Theorie  des  Raumes  und  der 
Zeit.]  [Vld] 

Beriin  :   C.  A.  Schwetschke  &  S.     pp.  iv  +  342. 

Palatini,  F.     1.  Sui  complessi  lineari  di  rette  negli  iperspazi.  [N^l] 

Giom.  mat.,  Napoli,  41,  85-96. 

I 2.  Sulla  rappresentazicne  delle  forme  ed  in  particolare  della  cubica 

quinaria  con  la  somma  di  potenze  di  forme  lineari.  [Q2c/3] 

Torino,  Atti  Ace.  sc,  38,  43-50  {13-20} . 

3.  Sulla  rappresentazione  delle  forme  temarie  mediante  la  somma  di 

potenze  di  forme  lineari.  [Q2c/3] 

Roma,  Rend.  Ace.  Lincei  (5),  12i,  378-384 

Peano,  G.     La  geometria  basata  sullc  idee  di  punto  e  distanza.  [Qla] 

Torino,  Atti  Ace.  sc,  38,  6-10. 

Peslouan,  L.  de.     Sur  la  necessity  du  postulat  d'Euclide.  [Qlaa] 

Enseign.  math.,  Paris,  5,  288-293. 

Petersen,  Johannes.     Trigonoraetrien  i  den  ikke-Euldidiske  Plan.     [Qlb  (K20e)] 
Nyt  Tidss.  Math.,  Kjobenhavn,  14  B,  29-41. 
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Pflaum,  H.     Anmerkung  zu  Dozent  K.  R.  KupfEers  Kritik  zweier  „Eeweise"  des 
Parallelenaxioms.  [Qlaa] 

Riga,  Korr.-BI.  Naturf.-Ver.,  46,  36. 
(Cf.  ScHUR,  1903.) 

Poincart,  H.     1.  L'espace  et  ses  trois  dimensions.  LVld,  Ql] 

Rev.  metaphys.,  Paris,  11,  281-301,  407-427. 
In  La  valeur  de  la  science,  1905*,  Chap.  IV. 

2.     Po-ib  HHTyHi;iH  h  .lorHKH  bi>  MaieMaxHK'b.      [Trans,  of  1900*  by 

D.  Sor.]  [Vld] 

Vest,  opytn.  fiziki,  Odessa,  29,  No.  342,  pp.  121-127  ;   No.  343,  pp.  146- 
151. 

Popovici,  C.     (La  Redaction.)     A  propos  de  I'article  de  M.  R.  Baron  :   Philologues 
et  psychologues  en  face  du  probleme  des  paralleles.  [Qlaa] 

Enseign.  math.,  Paris,  5,  458-461. 

Rabinovitch,  I.  E.     The  foundations  of  the  Euclidian  geometry  as  viewed  from 
the  standpoint  of  kinematics.  [Qlaa,  Vld] 

Diss.     (Apr.  29,  1901.)     8vo.     pp.  xi  +  115. 

Reinecke,  W.     Die  Grundlagen  der  Geometrie  nach  Kant  und  neueren  Autoren. 
Teil  I.  [Vld] 

Diss.,  Halle,     pp.  66. 
Kantstudien,  Berlin,  8,  345-395. 

R^thy,  M.     Bolyai  Jdnos  ,,Ujjmas  vilaganok"  ismertetcse.     [John  Bolyai's  "new 
world."]  [Qlb,  V2b5] 

Math.  phys.  L.,  Budapest,  12,  1-29,  303-320. 

Ricci,  G.     1.  Sui  gruppi  continui  di  movimenti  in  una  varieta  quolunque  a  tre 
dimensioni.  [J4f,  ;8J 

Roma,  Mem.  Soc.  XL  (3),  12,  6C-92. 

2.  Sulle  superficie  geodetiche  in  una  varieta  qualuncpie  e  in  particolare 

nelle  varieta  a  tre  dimensioni.  [0*2] 

Roma,  Rend.  Ace.  Lincei  (5),  12i,  409-420. 

Richard,  J.     Sur  la  philosophic  des  mathematiques.  [Vld,  Ql,  aa] 

Paris:    Gauthier-Villars.     pp.  248.     12mo.     3,25  fr. 
Review  by  Mansion,  Mathesis,  Gand  (3),  3  272. 

Richmond,  H.  W.     1.  Concerning  the  locus  2  (a;')  =  0  ;   :2,(x,.)  —  0  (r  =  1,  2,  3, 
4,  5,  6).  ''  [M«3] 

Q.  J.  Math.,  London,  34,  117-154. 

2.  The  volume  of  a  tetrahedron  in  elliptic  space.  [Qlc  (K13c)] 

Q.  J.  Math.,  London,  34,  175-177. 

3.   On   automorphic  functions   and    the   general   theory   of   algebraic 

curves.     [Abstract.]  [M^l,  a] 

Cambridge,  Proc.  Phil.  Soc.,' 12,  78-81. 
-S^ee  19091. 

Rothe,  R.     1.  t)ber  den  Invariantenbegrifi  in  der  Differentialgcometric.       [0*2] 
Berlin,  SitzBer.  Math.  Ges.,  2,  42-46. 

2.  Zur  Theorie  der  Differential-Invarianten.  [0*2] 

J.  Math.,  Berlin,  125,  241-260. 

Rnedat  C.  J.     Sobre  los  postulados  en  geometria.  [Vld] 

Gaceta  mat.  elem.,  Vitoria,  1, 
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Bussell,  B.  A.  W.     The  principles  of  mathematics.     Vol.  1.  [Vld,  Ql,  a] 

Camb.  Univ.  Press.  8vo.  pp.  xxix  +  534.  125.  firf. 
Reviews :  Nature,  London,  68,  410 ;  by  Couturat,  Bull.  sci.  math., 
Paris  (2),  28,  129-147  ;  Nyt  Tidss.  Mat.,  Kjobenhavn,  16  B,  18-20  ; 
by  A.  Gerstel,  MonHfte.  Math.  Phys.,  Wien,  16,  LitBer.  3-10  ;  bv 
G.  Milhaud,  Rev.  phil.,  Paris,  57  (1904),  288-304  ;  by  F.  Hausdortf, 
VierteljSchr.  Philos.,  Leipzig,  29  (1905),  119-124  ;  New  York,  Bull. 
Amer.  Math.  Soc.  (2),  11,  74-93  ;  Mind,  London  (n.s.).  No.  62,  254- 
265. 
(See  Whitehead,  1910*. 

§atunovskii,  S.   0.      Ueber  den   Rauminhalt  der  Polveder.      [Ubersetzt  v.   D. 
Schor.]  '  [Qla] 

Math.  Ann.,  Leipzig,  57,  496-508. 

Schilling,  M.     1.  Catalog  mathematischer  Modelle  fiir  den  hoheren  mathematischen 

Unterricht,  veroffentlicht  durch  die  Verlagshandlung  von  Martin  Schilling  in 

Leipzig.     6.  Aufl.  [X9] 

Halle  a.  S.  [jetzt  Leipzig]  :  M.  Schilling.   [NacLf.  L.  Brill.]   pp.  xiii  +  130. 

IM. 
{Models  in  gypsum  :  Surfaces  of  constant  positive  and  negative  curva- 
ture. Serie  I,  1  ;  II,  4,  5  (1877) ;  V,  2,  3,  4  (1880) ;  VIII,  1  (1882)  ; 
XVII,  3  (1886).  Models  in  sheet  brass:  Strips  of  surfaces  of  con- 
stant positive  and  negative  curvature.  X,  6,  14(1885).  Models  in 
wire  and  thread:  Regvilar  4-dimensional  figures.  XV,  A  1-7  (1886). 
Models  in  cardboard:  Regular  4-dimensional  figures,  projections 
and  nets.  XV,  B  9-12  (1886)  ;  XXXII,  4,  5  (1906).  Lithojraphs  : 
600-  and  120-cell.  XV,  B  8  (1886).) 
(Cf.  Brill,  1877.) 

2.  Mathematische   Abhandlungen   aus   dem    Verlage   mathematischer 


Modelle  von  Martin  Schilling.     Erste  Folge.     Abhandlungen  zu  den  Serien 
I-XXIII.     Mit  71  Figuren  auf  6  Tafeln  und  im  Text.  [X9] 

Halle  :   Schilling,     (date  ?)     10  M. 

Schlesinger,  L.     1.  Bolyai  Janos  sziilohazarol.     [John  Bolvai's  birthplace.] 

Math.  Phys.  L.,  Budapest,  12,  53-56.  '  [V2b5] 

2.  Bolyai  Janos.     [Address  delivered  at  the  Bolyai  celebration  of  the 

Franz- Josef  University  in  Kolozsvar  on  15  January  1903.]     (Magyar.)     [V2b5] 
Math.  Phys.  L.,  Budapest,  12,  57-88. 

3.  Johann  Bolyai.     Festrede,  gchalten  am  15  Januar  1903.  [V2bS] 

Jahrebser.  D.  MathVer.,  Leipzig,  12,  165-194. 
(See  Varicak,  1907.) 

4.  Neue  Beitriige  zur  Bioeraphie  von  Wolfgang  und  Johann  Bolyai. 

Bibl.  Math.,  Leipzig  (3),  4,  260-270.  [V2b8] 

[Trans,  of  1902i.] 

Schoute,  P.  H.     1.  Une  Ie9on  de  geometric  analytique.  [K24ca] 

Enseign.  math.,  Paris,  5,  106-110. 
[Figures  de  Til  points  dans  I'espace  E„  dont  les  coordonnces  cartcsiennes 

rectangulaires  sont  x x„  et  scs  permutations,  (n  =  3  a  6).] 

(Cf.  HiNTON,  The  fourth  dimension,  1904*,  Chap.  X.) 

2.  Sur  les  relations  entre  les  diagonales  des  parallelotopes.  [K*4f] 

Haarlem,  Arch.  Mu?.  Teyler  (2),  8,  395-405. 

3.  Les  nombres  Pliickeriens   de  I'intersection  C^  de  n-1   cspaces 

quadratiques  Q„  k  n-1  dimensions  de  I'espace  lincaire  E„  a  n  dimensions. 

Haarlem,  Arch  Mus.  Teyler  (2),  8,  593-596.  [M«la 
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Schoute,  P.  H.     4.  Betrekkingen  tusschen  diagonalen  van  parallelotopcn.     [K^4f] 
Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  11,  683-686. 
[A   simple  example  to   show  how   the   study  of  polydimensional  geometry 
may  lead  to  the  discovery  of  new  theorems  of  solid  geometry.]    (English.) 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  5,  540-543. 

5.  Centrische  ontbindung  van  polytopen.  [K^ic] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  603-605. 
[How,  and  in  how  many»ways,  regular  poly  topes  can  be  decomposed  according 
to  their  vertices  or  to  their  limiting  spaces  of  the  greatest  number  of 
dimensions  into  systems  of  congruent  regular  polytopes  with  a  common 
centre.]     (English.) 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  366-368. 

Schubert,  H.     1.  Ueber  die  Inzidenz  zweier  linearen  Raume  beliebiger  Dimen- 
sionen.  [N^2a] 

Math.  Ann.,  Leipzig,  57,  209-221. 

2.  Anzahlbeziehungen  bei  Inzidenz  und  Koinzidenz  mehrdimensionaler 


linearer  Raume.  [N'2a] 

Jahresber.  D.  MathVer.,  Leipzig,  12,  89-96. 

3.  Gleichungen  zwischen  Bedingungen  bei  Incidenz  und  Coincidenz 

mehrdimensionaler  linearer  Riiume.  rN*2a] 

Verb.  Ges.  D.  Natf.,  Leipzig,  74,  (1902),  II,  (1),  4-5. 

4.  Gleichungen   zwischen  Bedingungen    bei    spezieller  Lage  linearer 

Raume.  [N*2a] 

Hamburg,  Mitt.  Math.  Ges.,  4,  97-110. 

Schur,  F.     Zur  Proportionslehre.  [Qla] 

Math.  Ann.,  Leipzig,  57,  205-208. 

[Repetition  of  the  contents  of  a  paper  by  K.  Kupffer  in  Dorpat,  SitzBer. 
Naturf,  Ges.,  1893;  See  Pflaum,  1903.     See  also  Knbsek,  1904.] 

Segre,  C.     Congetture  intorno  all'  influenza  di  Girolamo  Saccheri  sulla  formazione 
della  geometria  non-euclidea.  [V2b;8] 

Torino,  Atti  Ace.  sc,  38,  535-546  { 351-363  }. 

Severi,  F.     1.  SuUe  intersezioni  delle  varieta  algebriche  e  sopra  i  loro  caratteri  e 
singolarita  projettive.  [M^la,  N*2a] 

Torino,  Mem.  Ace.  sc.  (2),  52,  61-118. 
Relazione,  per  C.  Segre,  Torino,  Atti  Ace.  sc,  37,  267-269  (1902). 

2.  Su  alcune  questioni  di  postulazione.  [M^la,  M'la] 

Palermo,  Rend.  Circ.  mat.,  17,  73-103. 

3.  Sulle  superficie  che  rappresentano  le  coppie  di  punti  di  una  curva 

algebrica.  [Q2ca] 

Torino,  Atti  Ace.  sc,  38,  185-200  {119-134}. 
(Cf.  de  Franchis,  Palermo,  Rend.  Circ.  mat.,  17,  104-121  (1903).) 

Simon,  O.     Ueber  die  mehrdimensionale  Geometric.  [Q2a] 

Programm  des  Deutschen  Staatsobergvmnasiums  zu  Ungarisch-Hradisch, 
1902-03,  (3-19). 

Sincov,  D.  M.     Kt   Bonpocy   o   KpuBiiSH'li   KpiiBLix't   JiHiiifi.      [On  the  question 
of  the  curvature  of  curved  lines.]  [0^1] 

Kazaii,  Izv.  fiz.-mat.  Obsc.  (2),  12;,  No.  4,  71-84. 

Smith,  W.     The  idea  of  space.  [Vld] 

Philos.  Rev.,  Boston,  12,  493-510. 

Stackel,  P.     1.   Bolyai  Janos  terelmelete.     [John  Bolyai's  Theory  of  space.] 

Math.  Termt.  £rt.,  Budapest,  21,  135-145.  [Qlb,  3,  V2b5] 

2.  Johann  Bolyais  Raumlehre.  [Qlb,  3,  V2b5] 

Math.-natw.  Ber.  Ungarn.,  Leipzig,  19,  1-12. 
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Stackel,  P.     3-  Bericht  iiber  die  Mechanik  mehrfacher  Mannigfaltigkeiten.     [Vor- 

trag,  gehalten  1903  zu  Kassel.]  [V2b,  R8j,  k] 
Jahresber.  D.  MathVer.,  Leipzig,  12,  469-481. 
(^ee  1902*.) 

Stecker,  H.  F.     On  the  foundations  of  geometry,  and  on  possible  systems  of 

geometry.  [Qla] 

Washington,  D.C.,  Bull.  Phil.  Soc.,  14,  205-214.  [Read  17  Jan.,  1903.] 

Stormer,  C.  1.  Sur  quelques  resultats  obtcnus  dans  la  theorie  des  integrales 
definies  les  plus  generales  a  n  dimensions  contenant  des  parametres.  [C2h] 

Kristiania,  Skr.  Vid.  selsk  I.  Math.-Naturvid.  Klasse,  1903,  Nr.  4,  1-25. 

2.  Sur  les  integrales  de  Fourier-Cauchy.  [C2h] 

Paris,  C.-R.  Acad,  so.,  137,  408-411,  436-438. 

Study,  E.  Geometrie  der  Dynamen.  Die  Zusammensetzung  von  Kraften  und 
verwandte  Gegenstande  der  Geometrie.  [Qlea] 

Leipzig  :    Teubner.     8vo.     pp.  xiii  +  603.     21  M. 

Reviews:  by  Hudson,  Math.  Gaz.,  London,  3,  15  (1904);  by  Snyder, 
New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  10,  193-200 ;  reply 
by  Study,  ibid.,  468-471  (1904);  Analysis  by  HAtrsDOEFr,  1905; 
Jahresber.  D.  MathVer.,  Leipzig,  12,  70-72  ;  Zs.  Math.,  Leipzig, 
49,  279-282  ;  MonHfte.  Math.  Phys.,  Wien,  14.,  70-75  ;  Nature, 
London,  69,  317;  Boll.  bibl.  st.  sc.  mat.,  Torino,  6,  118-122,  7, 
8-16  ;   Mathesis,  Gand  (3),  4,  193-195. 

Szab6,  P.  Az  abszolut  geometria  egyik  alaptotclerol.  [On  a  fundamental  theorem 
in  absolute  geometry.]  [Qlb  (Kl)] 

Math.  phys.  L.,  Budapest,  12,  321-326. 

Tarry,  G.     Demonstration  humoristique  du  postulatum  d'Euclide.  [Qlaa] 

Revue  scient.,  Paris  (4),  21,  215. 

{See  Cadenat,  1903.) 
Tilly,  J.  M.  de.     Geometrie  des  etres  plans.  [Qla] 

Mathesis,  Gand  (3),  3,  217-226. 
Toxopeus,  A.     De  confocale  kwadratische  ruimten  in  de  ruimte  van  vier  afmetingen. 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  6, 1-32.  [L^,  9,  10,  11,  12] 

Uven,  M.  J.  van.     De  optische  af  beelding  in  de  vierde  afmeting,  [K213] 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  6,  33-37. 

Vailati,  G.  Di  un'  opera  dimenticata  del  P.  Gerolamo  Saccheri.  [Logica  demon- 
strativa,  1697.]  [V2b5] 

Rivista  Filosofica,  Pavia,  6,  528-540. 

Varidak,   V.     Primjedbe  o  jednoj  interpretaciji  gecmetrije  Lobacevskoga.     [Re- 
marks  on    a    concrete    interpretation    of    the    Lobatschcfskian    geon  etry.] 
Zagreb  [Agram],  Rad  Jugoslav.  Akad.,  154,  81-129.     (With  Resume  in 
French,  ]. 30-131.)  [Qle/3] 

Varisco,  B.     I  mondi  simili  e  la  relativita  dello  spazio.  [Vld,  Qlaa} 

Venezia,  Atti  1st.  Yen.,  62  { (8)  5  j ,  333-348. 

Vidal,  C.     A  propos  du  recent  article  de  M.  Combebiac.  [Ql] 

Enseign.  math.,  Paris,  5,  385. 

Vogt,  H.     Ueber  endlichgleiche  Prismen  und  Pyramiden.  [Qla] 

Unterrichtsbl.  Math.,  Berlin,  9,  102-104. 

Voss,  A.     Abbildung  und  Abwickelung  zweier  Fliichen  auf  einander.  [P^3] 

Enzykl.  math.  Wiss.,  Leipzig,  83,  355-440. 
Wehner,  H.     Untcrsuchungen  iiber  die  Grundlagen  der  Raum-  und  Zcitmcssung. 

Pr.  Realgymn.  u.  Realschule  Plauen  i.  V.  (Nr.  635).    pp.  33.    4to.     [Vld] 

"Wells,  H.  G.     The  stolen  body.  [Q2a] 

In  "  Twelve  stories  and  a  dream." 
London :   Macmillan.     8vo.    pp.  245-273. 
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Wilson,  E.  B,     1.  A  generalised  conception  of  area  :   applications  to  collineations 
in  the  plane.  [Qla] 

Ann,  Math.,  Cambridge,  Mass.  (2),  5,  29-45. 

2.  Ueber  eine  von  dem  Begriffe  der  Liinge  unabhiingige  Definition  des 

Volumens.  [Qla,  P^l] 

Jahresber.  D.  MathVer.,  Leipzig,  12,  55.5-561. 

3.  The  so-called  foundations  of  geometry.  [Qla,  Vld] 

Arch.  Math.,  Leipzig  (3),  6,  104-122. 

Ziihlke,  P.     Uber  die  Vervielfaltigung  von  Kreisbogendreiecken  nach  dem  Sym- 
metriegesetze.  [Ql] 

Pr.  Ob.  Realschulc  Charlottenburg.     pp,  22. 
Noticed  in  Jahresber.  D.  MathVer.,  Leipzig,  12,  458. 

1904. 

Ames,  L.  D.     On  the  theorem  of  analysis  situs  relating  to  the  division  of  the 
plane  or  of  space  by  a  closed  curve  or  surface.  [Qla,  J5b] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  10,  301-305. 

Aschieri,  F.     Sulle  corrispondenze  algebriche  fra  gli  dementi  di  un  ente  razionale 
ooi.     Nota  I.  [P^Of] 

Milano,  Rend.  1st.  Lomb.,  37,  1030-1042. 

Autonne,  L.     Sur  le  connexelineaire  dans  I'espace  a  n-1  dimensions.  [N*] 

Paris,  C.-R.  Acad,  sc,  138,  1148-1149. 

(Cf.  Sur  les  formes  quaternaires,  a  deux  series  de  variables.     Bruxelles, 
Mem.  cour.  sav.  etr.  Acad.,  4to,  59  (1901),  p.  252.) 

Baker,  H.  F.     Elementary  note  on  the  Weddle  quartic  surface.  [M^3,  Q2ca] 

London.  Proc.  Math.  Soc.  (2),  1,  247-261. 

Berzolari,  L.     Sulla  omologia  di  due  piramidi  in  un  iperspazio.  [K^l] 

Roma,  Rend.  Ace.  Lincei  (5),  13),  446-451. 

Bianchi,  L.     1.  Sopra  le  rappresentazioni  equivalenti  della  sfera  e  le  coppie  di 
superficie  applicabili.  [Ql  (P5b)] 

Roma,  Rend.  Ace.  Lincei  (5),  13i,  6-17. 

2.  Sulle  coppie  di  superficie  applicabili  con  assegnata  rappresentazione 

sferica.  ^  [Ql  (P5b)] 

Roma,  Rend.  Ace.  Lincei  (5),  ISj,  147-161. 

3.  Sulle  equazioni  di  Moutard  con  gruppi  di  soluzioni  quadratiche. 

Roma,  Rend.  Ace.  Lincei  (5),  13„  283-294.  [Q2c;8] 

4.  Sopra  alcune  classi  di  congruenze  rettilinee  negli  srazi  di  curvatura 

costante.  '  [Ql  (N^l)] 

Ann.  mat.,  Milano  (3),  10,  95-145. 

5.  Sulla  rappresentazione  di  Clifford  delle  congruenze  rettilinee  nello 

spazio  ellittico.  [Qlc  (N^l)] 

Torino,  Atti.  Ace.  sc,  39,  381-396  ^  281-296}. 

Blumenthal,  0.     1.  tJber  Thetafunktionen  und  Modulfunktioncn  mehrerer  Vcriin- 
derlicher.  [Q2c/8] 

Jahresber.  D.  MathVer.,  Leipzig,  13,  120-132. 

2.  Abelsche  Funktionen  und  Modulfunktioncn  mehrerer  Veranderlicher. 

Verb.  Ges.  D.  Naturf.  (Cassel),  2,,  21.  [Q2c;8] 

Bonnesen,  T.     1.  Romarques  sur  I'idee  de  congruence.  [Vld] 

Enseign.  math.,  Paris,  6,  284-291 . 

2.  Om  Kongruens.  [Vld] 

Nyt  Tidss.  Math.,  Kjobenhavn,  A.  15,  1-9. 
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Bonola,  R.      Sulle  proprieta  del  quadrilatero  trirettangolo  nella  metrica  di  Loba- 
cefski-Bolyai.  [Qlb  (K8)i 

Milano,  Rend.  1st.  Lomb.  (2),  37,  254-258. 

Bordage,  E.     Sur  un  theoreme  de  la  geometrie  Riemannienne.  [Qlc] 

Enseign.  math.,  Paris,  6,  239-241. 

Bordiga,  G.     Di  un  complesso  di  cerchi  del  quarto  ordine.  [N^3} 

Venezia,  Atti  1st.  Ven.,  63,  733  bis— 748. 

Brouwer,  L.  E.  J.     1.  Over  een  splitsing  van  de  continue  beweging  cm  een  vast 
punt  O  van  R4  in  twee  continue  bewegingen  om  0  van  Rj's.  [Rli] 

Amsterdam,  Versl.  Wis.  Nat.__Afd.  K.  Akad.  Wet.,  12,  819-838. 
On   a   decomposition   of  a   continuous   motion  about  a  fixed  point  0  of  S4. 

into  two  continuous  motions  about  0  of  Sj's. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  716-735. 

(See  Jahnke,  1904.) 

2.   Over  symmetrische  transformatie  van  R4  in  verband  met  R,.  en  R/. 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  926-928.   [Rli,  K^] 
[Demonstration   of   the  theorem  :   An   arbitrary   symmetric   transformation 
of  S4  can  be  replaced  by  a   reflection  preceded  or  followed  by  a  double 
rotation  equiangular  to  the  right  (and  likewise  to  the  left).]  (English.) 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  785-787. 

3.  Algebraische  afleiding  van  de  splitsbaarheid  der  continue  beweging 

om  een  vast  punt  van  R4  in  die  van  twee  Rj's.  [RIJ] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  941-947. 
Algebraic    deduction   of    the    resolution  of    the  continuous  motion  about  a 

fixed  point  of  S4  into  those  of  two  Sj's. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  832-838. 

[Reply  to  Jahkke,  1904.] 

Brunn,  H.     t)ber  das  durch  eine  beliebige  endliche  Figur  bestimmte  Eigebilde. 

Boltzmann-Festschr.,  94-104.  "  [B12f]. 

Brusotti,  L.     Sulla  curva  razionale  normale  dello  spazio  a  quattro  dimensioni. 

Ann.  mat.,  Milano  (3),  9,  311-352.  [M84a], 

Bryan,  G.  H.     The  double  stereoscopic  projection  of  the  8-cell.  [K24c] 

Knowledge,  London  (n.s.),  1,  92. 

Busch,  W.     Eduards  Traum.  [Q2a], 

Miinchen  :   Bassermann.     4.  Aufl.     pp.  85.     {See  p.  18.) 
{See  Open  Court,  Chicago,  8,4266;  Carus,  1908^,  p.  115.) 

Calegari,  A.     I  determinant!  di  ordine  infinito  e  di  specie  superiore.  [Bid]. 

Period,  mat.,  Livomo  (3),  2,  107-118. 

Cantoni,  C.     L'apriorite  de  I'espace.  [Vld], 

Rev.  metaphys.,  Paris,  12,  305-319. 

Carver,  W.  B.     A  method  of  constructing  a  quadric  polarity  in  space.     [K*3,  L'3d] 
Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ,  19042,  53-59. 

Caspar,  M.     Abziihlungen  beziiglich  des  Strahls  im  n-dimensionalen  Raum.     [N*2a] 

Math.  Ann.,  Leipzig,  59,  517-528. 
Ccsaro,  E.     1.  Sui  fondamenti  della  geometria  intrinscca  non-euclidea.         [Qlafl], 

Roma,  Rend.  Ace.  Lincei  (5),  13„  438-445. 
2.  Geometria  intrinscca  negli  spazii  di  curvatura  costante.  [0*1,  Qla)3] 

Roma,  Rend.  Ace.  Lincei  (5),  13;,  658-667. 

3.  Nuova  teoria  intrinscca  degli  spazii  curvi.  [0^1] 

Roma,  Mem.  Ace.  Lincei  (5),  5,  3-24. 

Colombi,  A.     Sulle  omografie  di  terza  specie.  [P*6c] 

Milano,  Rend.  1st.  Lomb.  (2),  37,  627-636. 
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Combebiac,  G.     Les  principes  analytiques  de  la  geometrie.  [Qla] 

Enseign.  math.,  Paris,  6,  169-213. 

Coolidge,  J.  L.     ].  Les  congruences  isotropes  qui  servent  a  representer  les  fonc- 

tions  d'une  variable  complexe.  [Ql  (N^l)] 

Torino,  Atti  Ace.  sc,  39  (1904),  175-186  {117-128}  ;  40  (1905), 202-218 

{180-196}. 
(Cf    BlANCHI,  19045.) 

2.  Die   dual-projektive    Geometrie   im    elliptischen   und   spharischen 

Raume.  [Qlc] 

Diss.,  Bonn.     pp.  55. 

Coutarat,  L.     1.  Les  principes  des  mathem^tiques.     [5  articles  in]        [Vld,  Qla] 
Rev.  metaphvs.,  Paris: — T.  Principes  de  la  logique  (12  (1904),  19-501. 

II.  L'idee    de   nombre    (211-229).     III.  L'idee  d'ordre  (229-240). 

IV.  Le  continu  (664-675).      V.  L'idee  de  grandeur  (675-698).     VI. 

La  geometrie  (810-844,  13  (1905),  223-256). 
Published  separately,  1905. 

2.  La  philosophic  des  mathematiques  de  Kant  [VldJ 

Rev.  metaphvs.,  Paris,  12,  321-383. 

Dannmeyer,  F.  Die  Oberflachen-  und  Volumenberechnung  fiir  den  Lobatschef- 
skijschen  Raum  mit  besonderer  Beriicksichtiguns  der  Rotationskorper  und 
Polyeder.  "[Qlb  (K14d,  05a,  b,  6aa)] 

Diss.,  Kiel.     pp.  57. 

Darboux,  G.  1.  Etude  sur  le  developpement  des  methodes  geometriques.  [Lue 
le  24  Sept.,  1904,  a  Saint-Louis.]  [Ql] 

Bull.  sci.  math.,  Paris  (2),  28,  234-263. 
Also  Paris  :   Gauthier-Villars.     1905.     pp.  34. 
Also  in:   Ball,  1906. 
Extract  in  Mathesis,  Gand  (2),  5,  41-42. 
Trans.  Engl.,  1905i'2,  19042 ;  Ital.,  lOOO^. 
Reviews:  Nyt  Tidss.  Mat.,  Kjobenhavn,  B  16,  45  ;  Amsterdam,  Nieuw 

Archief  Wisk.,  (2),  7,  93  ;    Prag,  6as.  Math.  Fys.,  34,  368-369  ;  Mon- 

Hfte.  Math.  Phys.,  Wien,  16,  LitBer.  68-69. 

2.  A    study    of    the    developments    of   geometric    methods.     [Read, 

24  Sept.,  1904,  at  the  St.  Louis  Congress.     Trans,  by  G.  B.  Halsted.1  [Ql] 

Pop.  Sc.  Monthly,  New  York,  N.  Y.,  66,  412-434. 
Congress  of  Arts  and  Sciences,  Universal  Exposition,  St.  Louis,  Vol.  I 

(1905),  pp.  535-558. 
Tokyo,  Butsuri  Gakko  Zasshi,  No.  167,  pp.  406-420;   No.  168,  pp.  458- 
467  ;   No.  169,  pp.  9-15.     (Oct.-Dec,  1905.) 

Darvai,  M.     Vita  di  Giovanni  Bolyai.  [V2b5] 

Atti  del  Congresso  internazionali  di  scienze  storiche,  12  (Roma),  pp.  45-49. 

Dassen,  C.  C.  La  theorie  des  paralleles  basee  sur  un  postulat  plus  evident  que 
ceux  emplo^'es  ordinairement.  [Qlaa] 

Enseign.  math.,  Paris,  6,  47-57. 
Rev.  scient.,  Paris  (5),  1,  373-374. 
(See  1905.) 

Davis,  E.     Die  geometrische  Addition  der  Stabe  in  der  hyperbolischen  Geometrie. 
Diss.     Greifswald:    Abel.     pp.  74.  [Qlb  (B12c)] 

Dehn,  M.  Zwei  Anwendungen  der  Mengenlehre  in  der  elementaren  Geometrie. 
[Nichteuklidische  Tetraeder.]  [Qla] 

Math.  Ann.,  Leipzig,  59,  84-88. 
(Cf.  1901.) 
Del  Giudice,  M.     Sulla  dimostrazione  di  un  teorcma  fondamentale  di  geometria 
analitica.  [P*5] 

Giorn.  mat.,  Napoli,  42,  97-102. 
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Demoulin,   A.     Sur  I'emploi  d'un  tetraedre  de  reference  mobile  en  geometrie 
cayleyenne.  [1^1  j] 

Paris,  C.-R.  Acad,  sc,  139,  393-396. 

Dietrich,  W.     Kants  Raumlehre  und  ihr  Verhaltnis  zu  Geometric.  [Vld] 

Diss.     Erlangen.     Halle  a.  S.  :   H.  John.     pp.  29. 

Dini,  U.     Sugli  integrali  multipli  in  generale,  e  su  quelli  che  valgano  per  la  rap- 
presentazione  analitica  delle  funzioni  di  piii  variabili  reali.  [C2h] 

Palermo,  Rend.  Circ.  mat.,  18,  318-359. 

Dombrowski,  A.     Pri  unu  speco  de  kurbaj  linioj  koncernantaj  la  van  Euklidan 
postulaton.  [Qlaa] 

Berlin  :   Esperanto- Verlag  Moller.     pp.  23. 

Eiesland,  J.     On  nullsystems  in  space  of  5  dimensions  and  their  relation  to  ordinary 
space.  [N'l] 

Amer.  J.  Math.,  Baltimore,  Md.,  26,  103-148. 

Fano,  G.     1.  Sopra  una  varieta  cubica  particolare  dello  spazio  a  quattro  dimen- 
sioni.     [2  x^,    =   0.]  [M«3] 

Milako,  Rend.  1st.  Lomb.  (2),  37,  554-666. 

2.  Ricerche  sulla  varieta  cubica  generale  dello  spazio  a  quattro  dimen- 

sioni  e  sopra  i  suoi  spazi  pluritangenti.  [M*31 

Ann.  mat.,  Milano  (3),  10,  251-285. 

3.  Sulle  superficie  algebriche  contenute  in  una  varieta  cubica  dello 

spazio  a  quattro  dimensioni.  [M*ld,  3] 

Torino,  Atti  Ace.  sc,  39,  597-613  {469-485}. 
(Cf.  Klein,  1872*.) 

4.  Sul  sistema  oo*  di  rette  contenuto  in  una  varieta  cubica  generale 

dello  spazio  a  quattro  dimensioni.  [SPld,  3] 

Torino,  Atti  Ace.  sc,  39,  778-792  {680-594}. 

Fonten6,  G.     Les  six  equations  distinctes  du  triangle  en  metrique  aninvolutive. 

Paris,  Bull.  Soc.  math.,  32,  128-135.  [Ql  (K4),  d] 

JFraunhofer,  L.     t)ber  die  Unbeweisbarkeit  des  Parallelaxioms.  [Qlaa] 

Ann.  NatPhiloR.,  Leipzig,  3,  349-354. 

Fubini,  G.     1.  II  parallelismo  di  Clifford  negli  spazii  ellittici.  [Qlc  (N*l)] 

Pisa,  Ann.  Scuolo  Norm.,  9,  No.  1,  pp.  74. 

2.  I  principii  fondamentali  della  teoria  delle  funzioni  armoniche,  negli 

spazi  a  curvatura  costante.  [R5cj8] 

Pisa,  Ann.  Scuola  Norm.,  9,  No.  2,  pp.  39. 

3.  Sulle  coppie  di  superficie  applicabili  nello  spazio  ellittico. 

Roma,  Rend.  Ace  Lincei  (5),  13i,  218-220.  [Qlc  (06k)] 

4.  Sui  gruppi  di  proiettivita.  [J4f,  P*l] 

Roma,  Rend.  Ace  Lincei  (6),  132,  83-86,  258-261. 

5.  Sulle  funzioni  automorfe  ed  iperfuchsiane  di  piia  variabili  indipen- 

denti.  [JMfi,  Q2cfi] 

Ann.  mat.,  Milano  (3),  10,  1-11. 

6.  Sulle  metriche  definite  da  una  forma  Hermitiana.  [Ql] 

Venezia,  Atti  Ist.  Ven.,  63,  501-513.     [Read  20  Dec,  1903.] 

7.  Sulla  teoria  delle  forme  quadratiche  Hermitiane  e  dei  sistemi  di  tali 

forme.  [Ql] 

Catania,  Atti  Ace  Gioenia  (4),  17,  No.  IV,  pp  59. 

8.  Applicazioni  analitiche  dei  gruppi  di  proiettiviti  trasfonnanti  in 

se  una  forma  Hermitiana.  [Ql] 

Catania,  Atti  Ace  Gioenia  (4),  17,  No.  IX,  pp.  11. 
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Gauss,  C.  F.  (Mansion,  P.)  Une  demonstration  de  Gauss.  (Trans,  of  Gauss, 
Werke  VIII,  191-192.)  Gauss,  sur  I'existence  du  plan.  (Trans,  of  passages 
from  Gauss'  Werke,  VIII,  162,  200,  224,  194,  194-195.)  [Qia] 

Mathesis,  Gand  (3),  4,  153,  265-267. 

Geissler,  K.  1.  Grundgedanken  einer  iibereuklidischen  Geometric  durch  die 
Weitenbehaftungen  des  Unendlichen.  [Qld] 

Jahresber.  D.  MathVer.,  Leipzig,  13,  233-240. 
Verb.  Ges.  D.  Natf.,  Leipzig,  75'(1903),  II,  1,  8-11. 

2.   Bericbtigung  zur  Erklarung  vonF[elix]  Bernstein  in  Heft  6,  S.  346. 


[Zur  Auffassung  der  unendlichkleinen  Grossen.]     [Mit  Zusiitzen  von  A.  Gutz- 
mer,  F.  Klein  und  H.  Burkbardt.]  [Qla] 

Jabresber.  D.  MatbVer.,  Leipzig,  13,  478-481. 

Giambelli,  G.  Z.  Ordine  di  una  varieta  piu  ampia  di  quella  rappresentata  coU'  annul- 
lare  tutti  i  minori  di  dato  ordine  estratti  da  una  data  matrice  generica  di 
forme.  [N82d] 

Milano,  Mem.  1st.  Lomb.,  20,  101-133. 

Giampaglia,  N.  Formole  d'incidenza  per  le  coppie  :  "  punto  e  retta,  retta  e  piano, 
punto  e  piano  "  nello  spazio  ad  n  dimensioni.  [N*2a] 

Catania,  Atti  Ace.  Gioenia  (4)  17,  No.  XV,  pp.  28. 

Gordon,  A.  and  Nesbitt,  A.  M.     Question  8625.     If  six  points  A,yare  taken  on  tbe 
edges  of  a  tetrabedron  A1A2A3A4,  tbe  four  spberes  througb  Aj  and  A,y  (;  ±  i  = 
1,2,3,4)  pass  tbrough  the  same  point :  witb  extension  to  n  dimensions.     [K*l] 
Math.  Quest.  Educ.  Times,  London  (2),  5,  28-29  (41-42). 
(Cf.  Haskell,  1903,  and  Meyer,  1903.) 

Grossmann,  M.  1.  Die  Konstruktion  des  geradlinigen  Dreiecks  der  nichteukli- 
discben  Geometric  aus  den  drei  Winkeln.  [Qlb  (K4)] 

Math.  Ann.,  Leipzig,  58,  578-582. 

2.  Die f undamentalen  Konstruktionen  der  nicbt-euklidischen  Geometric. 

Pr.  Thurgauiscbe  Kantonschulc  Frauenfeld.     pp.  38.  [Qlb  (K.4)] 

Gaichard,  C.     Sur  un  groupe  de  problemes  do  geometric.  [N^l] 

Paris,  C.-R.  Acad,  sc,  138,  466-469. 

Halsted,  G.  B.     1.  Simon's  claim  for  Gauss  in  non-Euclidean  geometry.         [V2b5] 
Amer.  Math.  Mon.,  Spri^gfield,  Mo.,  11,  85-86. 

2.  Tbe  message  of  non-Euclidean  geometry.  [Ql] 

Science,  New  York,  N.Y.  (n.s.),  19,  401-413. 
Proc.  Amer.  Assoc.  Adv.  Sci.,  53,  349-371. 

Tokv5,  Butsuri  Gakko  Zassbi,  No.  161,  pp.  171-181  ;   No.    162,  pp.  207- 
'218.     (Apr.,  May,  1905.) 

3.  Rational  geometry,     A  text-book  for  tbe  science  of  space.     Based 

on  Hilbert's  Foundations.  [Qla} 

New  York :    Wiley.     London :    Chapman  and  Hall.     8vo.     pp.  viii  + 

285.     |1,75. 
Reviews :     by   Hatbawav,   Science,   New  York,  N.Y.  (n.s.),    21,   183 ; 

New  York,  Bull.  Amer.  Math.  Soc.  (2),  11,  330-336  ;  Enseign.  math., 

Paris,  7,  160  ;    Math,  gaz.,  London,  3,  180-182  ;    Boll.  bibl.  st.  sc. 

mat.,  Torino,  8,  74-77. 
2nd.  ed.,  thoroughly  revised,     pp.  viii  +  273.     1907. 
Review  :   Bull.  sci.  math.,  Paris  (2),  31,  309-319. 
French  trans.,  Paris:    Gautbier-Villars.     1911. 
Japanese  ed.     T6ky5  :    Imperial  Math.  Soc.     1911. 

4.  The   Lobacbevski   prize.     [Review   of   the   work   of   Hilbert   and 

Barbarin.]  [V2b5} 

Science,  New  York,  N.Y.  (n.s.),  20,  353-367. 
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Havelock,  T.  H.  Mathematical  analysis  of  wave  propagation  in  isotropic  space  of 
'p  dimensions.  .  [T2afi] 

London,  Proc.  Math.  Soc.  (2),  2,  122-137. 

HeiberSi  J-  L.     Mathematisches  zu  Aristoteles.  [V2b5] 

Abh.  Gesch.  math.  Wiss.,  Leipzig,  18,  1-49  (whole  part  6  M). 

Hessenberg,  G.     1.  tlber  einen  geomotrischen  Kalkiil  [Verlcniipfungskalkiil]. 

Acta  math.,  Stockholm,  29.  1-23.  [Qla,  d] 

2.   tJber  die  kritische  Mathcmatik.  [Qla] 

Berlin,  SitzBer.  Math.  Ges.,  3  (25  Nov.,  1903),  pp.  21-28. 

3.  Das  Unendliche  in  der  Mathematik.  [Qlaa] 

Abh.  der  Friesschen  Schule.     Neue  Folge.     1.  Heft,  pp.  135-190. 

Hinton,  C.  H.     1.  The  fourth  dimension.  [Q2a,  07] 

Harper's  Monthly  Magazine,  London  and  New  York,  CIX,  No.  650  (July, 
1904),  pp.  229-233. 

2.  The  fourth  dimension.  [Q2a,  b,  c  7,  5,  1,  d,  l^Hcv.,  V2b)3] 

London  :   Swan  Sonnenschein.     New  York  :   John  Lane.     8vo.     pp.  viii 

+  247.     4s.  M. 
Reviews .   Nature,  London,  70,  268  ;   by  Russell,  Mind,  October,  1904, 

pp.  573-574. 

Jahnke,  E.  Bemerkung  zu  der  am  27.  Februar  1904  vorgelegten  Notiz  von  Herrn 
Brouwer  :    ,,Ovei  een  splitsing  &c."  [Rli] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  904-941. 
[Reclamation  of  priority  for  Caspary  and  Jahnke  with  regard  to  Brouwer's 

paper  :]  "  On  a  decomposition,  &c."     (English.) 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  831-832. 

Eagan,  Y.  F.  1.  OcnoBaiiia  FeoMeTpiH.  OnwTi.  'ofiocHOBaHia  EBKJiH^tOBOfl 
FeOMeTpiH.  [Foundations  of  geometry.  Essay  on  the  foundation  of 
Euclidean  geometry.]  [Qlal 

Odessa,  Zap.  Univ.,  97  (1904),  1-480  ;  101  (1905),  481-804. 

Abstract,  19021. 

{Sec  ZiMMERMANN,  1909.) 

2.    ncTopHHecKifi    OHepKt     pasBniiH     y^eHia    oStj    ocHOBaniHX'B 

reoMexpiii.     [Historical  survey  of   the   development   of    the   theory   of   the 

foundations  of  geometry.]  [V2b)3] 

Vest,  opytn.'fiziki,  Odessa,  No.  380, 176-184  ;  No.  381,  201-208  :  No.  383, 

241-249  ;    No.  384,  264-275  ;    No.  387.  49-57  ;    No.  391,  153-150  ; 

No.  392,  169-176  ;    No.  395,  248-253  ;   No.  396,  27£-2;78  ;   No.  402, 

121-128;   No.  40.3,  145-150. 

Kneser,  A.     Zur  Proportionslehre.  [Qla] 

Math.  Ann.,  Leipzig,  58,  583-584. 
[Objections  to  Schue,  1903.] 

Eratzi,  J.  Gruppen  mit  einer  dreigliedrigen  Untergruppe,  die  in  keincr  grosseren 
Untergruppe  steckt.  [Q2c)S] 

Diss.  (Greifswald).     Leipzig  :   Teubner.     pp.  54. 

Lagrange,  C.  1.  Sur  mie  demonstration  du  postulatum  d'Euclide  (la  Meta- 
geometrie  et  I'infinimcnt  petit  absolu).  [Qlaoc] 

Bruxelles,  Bull.  Acad.  Roy.,  1904,  26-41. 

2.  La  droite  plus  courte  distance  et  le  carre  de  I'hypotcnuse  (une  erreur 

de  methode  dans  la  geometric  elementaire  ;    la  notion  de  direction  et  sa 
neccssitc).  [Qlaa] 

Bruxelles,  Bull.  Acad.  Roy.,  1904,  458-488. 

3.  Sur  la  raison  pour  laquelle  le  nombre  des  dimensions  de  I'espace  est 

le  nombre  3  (I'espace  est  la  realisation  des  lois  de  la  grandeur  abstraite).    [VI d] 
Bruxelles,  Bull.  Acad.  Roy,  1904,  489-537. 

(3340)  0    • 


210  Chrokological  Catalogue.  1904 

Laisant,  C.  A.     Rapport  .   .   .   Pur  les  travaux  geoinetr[ograph]iques  de  M.  Emile 
Lcmoine  [a  propos  dn  prix  Lobatchevskijl.  [V2b5] 

Kazan,  Tzv.  fiz.-mat.  Obsc.  (2),  14i,  58-66. 

liasker,  E.     A  geometric  proposition.  [K^l;  Q4a] 

Amerrj.  Math.,  Baltimore,  Md.,  26,  177-179. 

[If  n  is  a  configuration  of  2n  -\-  2  points  in  R„  characterised  by  the 
vanishing  of  one  or  a  set  of  linear  invariants  i,  then  by  separating 
the  points  into  two  {n  +  l)-hedroids  we  get  2n  -\-  2  hyperplanes 
forming  the  reciprocal  n.] 

Lechalas,  G.     1.  Sur  la  theorie  gi'^ometriqne  du  General  de  Tilly.  [Ql,  a,  7] 

Rev.  metaphys.,  Paris,  12,  74-87. 

2.  Une  nouvelle  tentative  de  refutation  de  la  geometric  generalc. 

Rev.  metaphys.,  Paris,  12,  84.5-856.  [Vld] 

[An  examination  of  Delsol,  1903.     Reply  by  Delsol,  1905.] 
.3.  Introduction  a  la  geometric  generale.  [Ql,  2a] 

Paris:   Gauthier-Villars.     pp.  ix  +  <^8.     1,75  fr. 

Reviews :  Amsterdam,  Nieuw  Arch.  Wisk.  (2),  6,  397-398  ;  Mathesis, 
Gand  (3),  5,  14  ;  Nouv.  Ann.  Math.,  Paris  (4),  5,  75-76  ;  Phil.  Mag., 
London  (6),  9,  617-618  ;  New  York,  N.Y.,  Bull.  Amer.  Math.  Soc. 
(2),  11,  439-441  ;  Nature,  London,  72,  313-314  ;  by  Mansion,  Rev. 
quest,  scient.,  Bruxelles,  7,  260-263  ;  by  C.  J.  Kevser,  Science,  New 
York,  N.Y.  (n.s.),  22,  113;  Prag,  Cas.  Math.  Fys.,  35,  136;  Bull. 
sci.  math.,  Paris  (2),  31,  170. 

Levi,  B.     Fondamenti  della  metrica  projettiva.  [Qla] 

Torino,  Mem.  Ace.  so.  (2),  54,  281-354. 

Relazione  :   G.  Morera,  C.  Segre.  Torino,  Atti,  Ace.  sc.  39,  716-717. 
See.  1907. 
Liebmann,  H.     Uber  die  Begriindung  der  hyperbolischen  Geometric.  [Qla,  b] 

Math.  Ann.,  Leipzig,  59,  110-128. 
(Cf  19052.) 
LobaCevskij,  N.  I.     Imaginare  Geometrie,  und  Anwendung  der  Imaginaren  Geo- 
metric auf  einige  Integrale.     (Trans,  by  H.  Liebmann.) 

Leipzig :  Tcubner.  8vo.  pp.  12  +  188.  lAbh.  Gesch.  Math.-Wiss., 
19.]     8  M.  [Qlb  (K6,  13,  16g,  20e,  05a)] 

See  18351,  1836. 

Reviews  :  Math,  gaz.,  London,  3,  186-187  ;  Nyt  Tids.  Mat.,  Kjobenhavn, 

B  17,   23-24  ;    Arch.  Math.,  Leipzig  (3),   10,  310-311  ;    Mathesis, 

Gand  (3),  6,  180-182  ;  MonHfte  Math.  Phys.,  Wien,  19  (1908),  3-5. 

Ludwig,    W.     Projektive   Untersuchimgen   iiber   die   Kreisverwandtschaften   der 

nichteuklidischen  Geometrie.  [Ql  (P3b)] 

Habilitationsvorlesung.     Karlsruhe  i.  B.     pp.  94. 

Macaalay,  F.  S.     1.  Projective  geometrv.  [Qla] 

Math.  Gazette,  London,  3,  1-6 '(March,  1904). 
[Review  of  Enriques'  Projektive  Geometrie,  1903.] 

2.   On  the  axioms  and  postulates  employed  in  the  elementary  plane 

constructions.  [Qla] 

Math.  Gazette,  London,  3,  78-81. 

McColl,  H.     Symbolic  Logic.     [Criticism  of  non-Euclidean  systems.]  [Ql] 

Athenffium,  London,  19042,  No.  4005,  pp.  149-151  ;    No.  4007,  pp.  213- 

214  ;   No.  4008,  p.  244. 
Reply  bv  Russell,  No.  4018,  pp.  592-593. 

Rejoinder  by  McColl,  No.  4026,  pp.  879-880  ;  No.  4027,  p.  911. 
[The  earlier  sections  of  McColl's  study,  Nos.  3952,  3958,  3959,  3982,  3989, 
are  not  relevant.] 
Mackay,  J.  S.     Plane  geometry.  [Qlaa] 

Edinburgh  :   W.  and  R.  Chambers.     25.  Gd.     (pp.  09,  99.) 
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Mansion,  P.     Rapport  sur  les  travaux  relatifs  a  la  geometrie  non  euclidienne  de 

M.  Barbarin  [a  propos  du  prix  Lobatchevskij].  [V2b5] 
Kazan,  It^v.  fiz.-mat.  Obsc.  (2),  14i,  49-57. 

Marietta,  G.     1.  Le  trasformazioni  (2,2)  quadratiche  e  cubiche  di  spazio.  [P^Bf] 
Catania,  Atti  Ace.  Gioenia  (4),  17,  No.  XT,  p.  26. 

2.  Sulla  proiezione  quotata,  sopra  un  piano,  dello  spazio  di  quattro 


dimensioni.  [K^12] 

Catania  :   Tip.  Monaco  e  Mollica.     pp.  10. 

Mehmke,  R.  tJber  die  darstellende  Geometrie  der  Riiume  von  vier  und  mehr 
Dimensionen,  mit  Anwendungen  anf  die  graphische  Mechanik,  die  graphische 
Losung  von  System  en  numerierter  Gleichungen  und  auf  Chemie. 

Math,  naturw.  Mitt.,  Stuttgart  (2),  6,  44-54.  [K212,  Q2,  b,  c  fi,  y] 

Mercatanti,  P.     Le  superficie  di  Bonnet  nello  spazio  parabolico  indefinito. 

Giorn.  mat.,  Napoli,  42  (125-148),  265-291.  [Qlav3,  d] 

Michaux,  C.  Accomplissement  de  la  geometrie  euclidienne  ou  de  Legendre. 
Livre  1"^'.     Theorie  des  paralleles.  [Qlaa] 

Alma  :   Assa.     N.  W.  T.  Canada. 
Ref.  in  Bruxelles,  Bull.  Acad.  Roy.,  1904,  225. 

Milhand,  E.     La  connaissance  mathematique  ct  I'idealisme  transcendental.      [Vld] 
Rev.  metaphys.,  Paris,  12,  385-400. 

Miller,  G.  A.     Non-euclidean  geometry.  [Ql] 

Science,  New  York,  N.Y.  (n.s.),  20,  370. 

Minkowski,  H.     Zur  Geometrie  der  Zahlen.     Vortrag.  [Qld] 

Verb,  intern.  MathKongr.  3  (Heidelberg),  Leipzig,  164-173,  mit  1  Taf. 

MoUerup,  J.  Die  Beweise  der  ebenen  Geometrie  ohne  Benutzung  der  Gleichheit 
unci  Ungleichheit  der  Winkel.  [Qla] 

Math.  Ann.,  Leipzig,  58,  479-496. 

Morley,  F.  and  A.  M.  Nesbitt.     Question  14735.    Given  five  planes  a.), ,  as 

and  a  quadric  Q  ;  let  a  quadric  Q„  pass  through  the  intersection  of  Q  and  a« 

(n  =  1 ,5)  and  the  four  intersections  of  the  four  other  planes.     Then 

Q„  intersects  Q  in  a  second  plane  fi,„  whose  polar  as  to  Q  is  a  point  a,,.     Prove 

that  the  line  a^a2  passes  through  the  point  (as,  a^,  as) ;    or,  reciprocally,  that 

the  line  aia2  lies  in  the  plane  a^^a^ac,.     Also  prove  that,  if  one  of  the  points 

alies  onQ,  then  all  the  points  a  lie  on  Q.     With  extension  to  n  dimensions. 

Math.  Quest.  Educ.  Times,  London  (2),  6,  76-79.  [L^3j 

(Cf.  G.  Humbert,  Paris,  C-R.  Acad.  Sc,  329,  640-642  (1899) ;    and  R. 

Bricard,  Nouv.  Ann.  Math.,  Paris  (3),  19,  369-370  (1900).) 

Miiller,  E.     t)ber  mehrdimensionale  Raume.  [Q2a] 

Sep.  Abdr.  aus  Wifsenschaftl.  Beil.  z.  17.  Jahresberichte  der  Philosoph. 
Ges.  a.  der  Univ.  Wien.     pp.  14. 

Nanson,  E.  J.  Space  analogues  of  a  theorem  of  Hesse  [that  if  two  pairs  of  opposite 
vertices  of  a  tetragram  are  conjugate  with  respect  to  a  conic,  the  remaining 
pair  are  also  conjugate].  [L'3] 

Mess.  Math.,  Cambridge  (2),  34.,  19-23. 

Nekrasov,    P.    A.      MocKOBCKaa     <I)njioco({)CKO-MaTeMaTHHecKaH     iiiKO-ia    h    ea 

OCHOBaTe;rH.    [The  Moscow  philosophico-mathematical  school  and  its  founders.] 

[Address  at  the  meeting  of  the  Moscow  Math.  Soc.  held  in  honour  of  the 

late  Prof.  N.  V.  Bugaiev  (1837-1903).]  [Q2c5,  Vld] 

Matem.  Shorn.,  Moskva,  25,  pp.  iv  +  249  (§  6). 

Palatini,  F.     I  principii  della  geometria  esposti  secondo  il  metcdo  del  prof.  Veronese. 
Giorn.  mat.,  Napoli,  42,  149-185.  [QlaJ 

(Cf.  Veronese,  1891.) 
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Falmieri,  F.  S.  Studio  sui  fondamenti  di  una  metrica  subordinata  alia  proiettivita 
nelle  forme  di  prima  specie,  seguito  da  considerazicni  su  alcune  questicni 
geometriohe  fondamentali.  [Qlea] 

Vicenza :  Fabris.     pp.114. 

Peano,  G.  Sur  les  principes  de  la  geometrie  selon  M.  Fieri.  (Ptapport  [a  propos 
du  prix  Lobatchevskij].)  [V2b5] 

Kazan,  Izv.  fiz.  mat.  Obsc.  (2),  14j,  92-95. 

P<^razzo,  U.     Sulla  incidenza  di  rette,  piani  e  spazii  ordinarii  in  uno  spazio  a  cinque 
dimensioni  e  su  alcune  corrispondenze  birazicnali  fra  piani  e  spazii  ordinarii. 
Torino,  Mem.  Ace.  sc.  (2),  54,  149-182.  [lS^2a,  FH^ 

Relazione  :   G.  Morera,  C.  Segre.     Torino,  Atti  Ace.  sc.,  39,  355. 

Petronievics,  B.  Principien  der  Metaphysik.  Bd.  I.,  Abt.  1.  Allgemeine  Onto- 
logie  und  die  formalen  Kategorien.  Mit  einem  Anhang :  Elemente  der 
neueren  [diskreten]  Geometrie.  [Qla,  dj 

Heidelberg  :    C.  Winter,     pp.  xxxi  +  444. 

Review.s :  by  Russell,  Mind,  London,  Jan.,  1904,  p.  128  :  by  Couturat, 
Bull.  sc.  math.,  Paris  (2),  29  (1905),  58-60  ;  bv  G.  M[ilhoud]  in  Rev. 
phil.,  Paris,  60  (1905),  648-650  ;   Nature,  London,  72,  75-76. 

Pexider,  J.  V.  Znazornenl  cisel  delkami  a  naopak.  [Representation  of  numbers 
by  segments  and  conversely.]  [Qla,  J5bJ 

Prag,  Cas.  Math.  Fys.,"'33,  12-19,  124-140,  259-274,  515-527. 

Fieri,  M.  Circa  il  teorema  fondamentale  di  Staidt  e  i  principi  della  gecmctria 
projettiva.  [Qla] 

Torino,  Atti  Ace.  sc,  39,  313-331  {233-251 }. 

Piprpoint,  J.     The  history  of  mathematics  in  the  nineteenth  century.      [V2ba.  )P] 
New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  11,  136-159. 

Poincar^,  H.  1.  Wissenschaft  und  Hypothese.  Autorisierte  deutsche  Ausgabe 
mit  erliiuternden  Anmerkungen  von  F.  und  L.  Lindemann.  [Vld,  Ql,  2] 

Leipzig :  Teubner.  pp.  xvi  +  342  (Wissenschaft  und  Hypothese 
Bd.  I).     Zweite  verbesserte  Aufiage,  1906,  pp.  xvi  +  346.     4,80  M. 

Reviews  :  Jahresber.  D.  MathVer.,  Leipzig,  13,  308  ;  Biill.  sci.  math., 
Paris  (2),  29,  30-31  ;  Lemberg,  Zbirn.  Sekc.  Mat.  Prircd.  Likarsk., 
10,  2-4  ;  MonHfte.  Math.  Phvs.,  Wien,  16,  10  ;  Mathesis,  Gand  (3), 
5,  151-153;  Enseign.  math!',  Paris,  7.  3S0  ;  New  York,  N.  Y., 
Bull.  Amer.  Math.  Soc.  (2),  12,  187-193  ;  Boll,  bibliosr.  st.  sc.  mat., 
Torino,  8,  103-104  ;  Nyt  Tidss.  Mat.,  Kjobenhavn,  B"18  (1907). 

[Trans,  of  1902*.] 

2.   Cinquicme  complement  a  I'analysis  situs.  [Q3] 

Palermo,  Rend.  Circ.  mat.,  18,  45-110. 
See  18951. 

3.  Rapport  sur  les  travaux  de  M.  Hilbcrt  [a  propos  du  prix  Lobat-. 

chevskij.]  [V2b5] 

Kazaii,  Izv.  fiz.-mat.  Obsc.  (2),  14„  10-48. 

4.  Les  definitions  generales  en  malhc'matiqucs.  LQ1«1 

Enseicn.  math.,  Paris,  6,  257-283. 

In  :  Science  et  methode  (1908'),  Livre  2,  Chap.  IL 

Trans.  Italian,  1905^. 

Pondichy,  A.  Le  postulatum  d'EucIide  est-il  demonstrable  ?  Solution  et  Iheorie 
des  parallelcs.  [Qla a] 

Bruxelles:  Falk.     pp.  32. 

Raganti,  B.     Postulato  d'Eucliele,  teorema  di  Pitagoro,  preliminari  aH'artimetica. 
Sarzaiia  :  Costa,     pp.  22.  [Qlaa] 
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Bicci,  G-     I.  Wzory  zasadnicze  w  teoryi  ogolnej  rozmaitosci  i  ich   krzywizny. 
[Fundamental  formulae  in  the  general  theory  of  manifolds  and  their  curvature.] 
Prace  mat.-fiz.,  Warszawa,  15,  15-22.  [0*2] 

[Trans,  of  1902i.] 

2.  Direzioni  e  invarianti  principal!  in  una  varieta  qualunque.  [0-2] 

Venezia,  Atti  1st.  Vcn.,  63,  1233-1239. 

Riehl,  A.     1.  Helmholtz  et  Kant.  [Vld] 

Res-,  metaphys.,  Paris,  12,  579-603. 

2.  Helmholtz  in  seinem  Verhaltnis  zu  Kant.  [Vld] 

Kantstudien,  9,  261-285. 

Berlin :    Reuther  &  Richard,     pp   48.     1904. 

Reviews  :   MonHfte.  Math.  Phys.,  Wien,  16,  (1905),  LitBer.  59. 

Rimini,  C.  Sugli  spazi  a  tre  dimensioni  cho  ammettono  un  gruppo  a  quattro  para- 
metri  di  movimenti.  [J4f] 

Pisa,  Ann.  Scuola  Norm.,  9,  No.  6,  pp.  57. 
(Cf.  BiANCHi,  1897.) 

Rosanes,  J.  Charakteristische  Ziige  in  der  Entwickelung  der  Mathematik  des 
19.  Jahrhunderts.  [Rede,  gehalten  beim  Antritt  des  Rektorats  der  Univer- 
sitat  Breslau,  am  15.  Oktober,  1903.]  [V2b)8] 

Jahresber.  D.  MathVer.,  Leipzig,  13,  17-30. 

Rothe,  R.  tlber  einige  zvvischen  den  Differentialparametern  erster  Ordnurg 
bestehende  Relationen.  [0*2] 

Math.-naturw.  BL,  Berlin,  1,  48-50. 

Saccheri,  G.  L'Euclide  emendate.  Traduzione  [abbreviata]  e  note  del  Prof. 
G.  Boccardini.  [Qlb,  c,  aa] 

Milano  :  Hoepli.     Small  8vo.     pp.  xxiv  +  126.     (Manuali  Hoepli.)  1,50  1. 
Review  :   llathesis,  Gand  (3),  4,  196, 

Saurel,  P.  The  conditions  for  a  plait  point  [i.e.,  a  point  arising  from  the  coincidence 
of  the  two  points  of  contact  of  a  double  tangent-plane].  [0*2] 

Ann.  Math.,  Cambridge,  Mass.  (2),  5,  188-191. 

Schonfeld,  G.  A.     De  kromme  van  den  vierden  grad  in  de  vierdimensionale  ruimte. 
Groningen  :   E.  B.  van  der  Kamp.     pp.  99.  [MHaJ 

Schoenflies,  A.     Ueber  die  geometrischen  Invariantcn  der  Analysis  Situs.   [J5b,  Q3] 
Gottingen,  Nachr.  Ges.  Wiss.,  1904,  514-525. 

Schor,  D.  Neuer  Beweis  eines  Satzes  aus  den  „  Grundlagen  der  Geometric  "  von 
Hilbert.  [Qla] 

Math.  Am.,  Leipzig,  58,  427-433. 

Schoute,  P.  H.     1.  Betrachtungen  iiber  den  Inhalt  des  w-dimensionalen  Prismoids. 
Jahresber.  D.  MathVer.,  Leipzig,  13,  188-197.  [K*4dl 

Verb.  Ges.  D.  Natf.,  Leipzig,  75  (1903),  II,  1,  21-26. 

2.  De  Pliicker'sche  getallen  eener  kromme  in  R;,.  [M^la] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  705-709. 
[On  a   new  notation   for  the  3n]    Pliicker's  numbers    of    a    curve  in    S„ 
[enabling    one  to    write   down   the   3(n  — 1)    relations    between   these 
numbers    in    three    formulae,  with    an  index   taking  successively   the 
values  1  to  71  — 1.] 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  501-505. 

3.   Les  projections  regulieres  des  polytopes  regulicrs.  [K*4c] 

Haarlem,  Arch.  Mus.  Teyler  (2),  9,  201-215. 
Regelmatige  projecties  van  regelmatige  polytopen. 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  12,  908-910. 
Regular  projections  of  [the]  regular  polytopes  [of  space  S,„  corresponding 

to  the  tetrahedron  and  octahedron  of  our  space]. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  6,  783-785. 
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Schoute,  P.  H.     4.   Over  de  vergelijking  die  de  hoeken  van  twee  meerdimen- 
sionale  ruimten  bepaalt.  [K^] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  13,  409-410. 
On  the    equations  determining  the  angles  of    two    polydimensional    spaces 

[which  proves  to  be  identical  with  the  well-known  secular  equation]. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  7,  340-341. 

—     .5.   Over  de  regels  van  Guldin  in  de  meerdimensionale  ruimte.         [0^2] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  13,  484-490. 
The  formulae  of  Guldin  in  polydimensional  space. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  7.  487-403. 

6.  ( With  C.  van  AUer.)  Als  aoX"  .-{-  a^x"  ~ '  + +  ««  -  i  -"c  +  ««  =  0 


de  vergelijking  is,  welke  de  getallen  1,  2, ,  n  —  \,  n  tot  wortels  heeft, 

den  heeft  de  vergelijking 

Oo  X"        ,       ai  a;"  ~ '       ,  \       ^"    —      r\ 

''■«rT"2  n  +  1       ^      "2 

voor  even  n  twee  wortels  n  en  voor  oneven  n  een  tusschen  n  en  ?i  —  1  gelegen 
wortel.  [Q2c)8] 

Amsterdam,  Wisk.  Opg.,  9,  138-143. 

. 7.  tlber  die  nach  Isomorphismus  verschiedenen  Typen  der  von  n  -\-  2 

Raumen  R„_i  eingeschlossenen  Polytope  des  Raumes  R„.  [K^4b] 

Arch.  Math., "Leipzig  (3),  7,  78-86. 

Schur,  F.     Zur  Bolyai-Lobatschefskijschen  Geometric.  [Qla,  b] 

Math.  Ann.,  Leipzig,  59,  314-320. 

Segre,  C.     On  some  tendencies  in  geometric  investigations.  [Q2] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  10,  442-468. 
[Translation  of  1891^  by  J.  W.  Young.] 

Sommerville,  D.  M.  Y.     A  loophole  in  space.  [Q2a] 

College  Echoes  (St,  Andrews  Univ.  Mag.),  Cupar,  Fife,  15.  106-109. 

Sornein,  J.     Essai  sur  I'origine  et  les  fondements  de  la  geometrie,  [Qla,  a] 

Cherbourg,  Mem.  Soc.  so.  nat.  math.  (4),  4.  263-360. 
Cherbourg  :  Le  Maout.     pp.  101. 

Reviews :    by  Mansion,  Mathesis,  Gand  (3),  4  (1904),  252-253  ;   Enseign. 
math.,  Paris,  7  (1905),  251-252. 

Study,  E.     tlber  mehrere  Probleme  der  Geometrie,  die  dem  Problem  der  kon- 
formen  Abbildung  analog  sind.  [Ql  (P6e)] 

Bonn,  SitzBer.  Ges.  Natk.,  1904,  natw.  Abt.  50-60. 

Sylvester,  J.  J.     The  collected  mathematical  papers  of  James  Joseph  Sylvester. 

Vol.  I  (1837-1853)  (1904) ;   Vol.  II  (1854-1873)  (1908) ;   Vol.  Ill  (1870- 

1883)  (1909). 
Cambridge  :   Univ.  Press.        Each  18s. 

Tanturri,  A.     Alcune  equazioni  funzionali  ed  il  numcro  dei  gruppi  neutri  di  seconda 
specie  in  una  serielineare.  [Q2c;8] 

Torino,  Atti  Ace.  sc,  39,  483-489  {369-375}. 
Vailati,  G.     Sur  une  classe  remarquable  de  raisonnements  par  reduction  a  I'absurde. 

Rev.  metaphys.,  Paris,  12,  799-809.  [Qlaa,  Vld] 

Veblen,  O.     1.  The  Heine-Borel  theorem.  [Qla,  J5b] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  10,  436-439. 

2.  A  svstem  of  axioms  for  geometrv.  [Qla,  d] 

New  York,  N.Y.,  Trans.  Amer.  Math.  £o3.,  5,  343-384. 
[See  Schweitzer,  1909^.) 

Vessiot,  E.     Sur  I'integration  des  systemes  differentiels  qui  admettcnt  des  groupes 
continus  de  transformations.  [Q2c)8] 

Acta  Math.,  Stockholm,  28,  307-350. 
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Vogt,  H.     tJber  Gleichheit  und  Endlichgleichheit  von  Prismen  und  Pyramiden. 

Pr.  (Nr.  211)  Friedrichs-Gymn.,  Breslau.     21  S.  u.  3  Taf.  [Qla] 

Wernicke,  P.     tJber  die  Analysis  situs  mehrdimensionaler  Riiume.  [Q3] 

Diss.     Gottingen.     8vo.     pp.  48. 
Wildervanck,  J.  C.     De  verschillende  krommingen  eener  gewrongen  kromme  der 
vierdimensionale  ruimte.  [0^1] 

Groningen  :   Gebroeders  Hoitsema.     pp.  50. 

Wilson,  E.  B.     Projective  and  metric  geometry.  [QlaJ 

Ann.  Math.,  Cambridge,  Mass.  (2),  5,  145-150. 

Young,  W.  H.     1.  On  upper  and  lower  integration.  [J5b,  C2h}; 

London,  Proc.  Math.  Soc.  (2),  2,  52-66. 

2.  On  the  general  theory  of  integration.  [J5b| 

London,  Phil.  Trans.  R.  Soc.  (A),  204,  221-252.     [Read  May  19,  1904.] 
Abstr.  in  London,  Proc.  R.  Soc,  73,  445-449. 

Zejliger,  D.  N.     Otsubtj  o  paooTaxt  npo(|).  E.  Study.     [Report  on  the  works  of 
E.  Study]  [for  the  Lobacevskij  prize].  [V2bSl 

Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  14),  67-91. 

Anon.  [The  third  award  (1903)  of  the  Lobacevskij-prize.]  (French  and  Russian.) 
Kazan,  Izv.  fiz.-mat.  Obsc.  (2),  14„  Nr.  1,  1-98.  [V2b5] 

[Reports  by  Poincaee  on  Hilbert  (who  was  awarded  the  prize).  Mansion  on 

Barbarin,  Laisant  on  Lemoine,  Zejliger  on  Study,  and  Peano  on 

Pieri.]     {See  these  names,  1904.) 

1905. 

Amaldi,  U.     1.  I  gruppi  continui  reali  di  trasformazioni  conform!  dello  spazio. 

Torino,  Mem.  Ace.  sc.  (2),  55,  311-  341.  [Q2c;3] 

Relazione,  G.  Morera,  C.  Segre,  Torino,  Atti  Ace.  sc,  40,  974. 

2.  Dimostrazione  secondo  Max  Dehn  dell'  impossibilita  di  decomporre 

in  generale  due  poliedri  di  ugual  volume  in  parti  poliedriche  soprapponibili. 

Boll,  mat.  sc.  fis.  nat.,  Bologna,  4,  1-16.  [Qla] 

Amico,  F.  d'.     Sulla  varieta  quartica  con  tre  piani  semplici  nello  spazio  a  quattro 
dimensioni.  [MH] 

Catania,  Atti  Ace  Gioenia  (4),  18,  Mem.  XI,  pp.  17. 

Amodeo,  F.     Lezioni  di  geometria  proiettiva  dettata  nella  R.  Universita  di  Napoli. 
3a  edizione.  [Qla] 

Napoli:   L.  Pierro.     pp.  xv -[- 451. 
(Cf.  Lezioni  sulle  omografie  binarie,  Napoli,  1888.     2a.  ed.,   1889;  and 

18961-2.) 
Reviews:    Bull.  sci.  math.,  Paris  (2),  32  (1908),  39-41;  MonHfteMath. 
Phys.,  Wien,  17  (1906),  53;    Boll,  bibliogr.  st.  sc  mat.,  Torino,  8,- 
110-114  ;  Arch.  Math.,  Leipzig  (3),  13.  164-167. 
2a.  ed.,  1902.     Review  :  Amsterdam,  Nieuw  Arch.  Wisk.  (2),  6,  75-76. 

Autonne,  L.     1.  Sur  les  droites  fondamentales  dans  les  collineations  de  I'espace  k 
11  —  1  dimensions.  [P*1J 
Paris,  Bull.  Soc.  Math.,  33,  172-190. 
(Cf.  1904,  and  Lyon,  Ann.  Univ.,  1905  (1).) 
2.  Sur  les  substitutions  crcmoniennes  dans  I'espace  a  plusieurs  dimen- 
sions.                                                                                                                  [P''4c] 
Verb,  intern.  MathKongr.  3  (Heidelberg),  Leipzig,  379-382. 
Beck,  H.     Die  Strahlenketten  im  hyperbolischen  Raum.                        [Qlb  (N^l)] 

Diss.     Bonn.     Hannover,     pp.  55. 
Berry,  A.     Note  sur  une  formule  de  M.  Schoute  [pour  le  moment  d'inertie  d'un 
simplex].     [1905i.]  [R2f] 

Palermo,  Rend.  Circ.  mat.,  19,  314-31P. 
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Berzolari,  L.     Sui  sistemi  di  w  +  1  rette  dello  spazio  ad  n  dimensioni,  situate  in 
posizione  di  Schlafli.  [L^S,  P*l] 

Palermo,  Rend.  Circ.  mat.,  20,  229-247. 

Bianchi,  L.     1.  SuUe  varieta  a  trc  dimensioni  deformabili  entro  lo  spazio  euclideo 
a  quattro  dimensioni,  [0^2] 

Roma,  Mem.  Soc.  XL  (3),  13,  261-323. 

2.  Ricerche  sulle  superficie  isoterme  e  sulla  deformazione  delle  quad- 

riche.  [Ql  (06k,  m)] 

Ann.  mat.,  Milano  (3),  11,  93-157  (§§  21,  22). 

3.  Complementi  alle  ricerche  sulle  superficie  isoterme.  [Ql  (06m)] 

Ann.  mat.,  Milano  (3),  12,  19-34  (§§  8-15). 

Bocchetta,  G.     1.  Le  funzioni  armoniche  neajli  iperspazi.  [R5ca] 

Giom.  mat.,  Napoli,  43,  253-270.  ^ 

2.  Principi  di  geometria  metrica  differenziale  negli  iperspazi.         [0^2] 

Melfi  :   Grico.     pp.  26. 

Bogomolov,  S.     yienie  Kama  o  npocTpaHCTBi  n  naiireoMexpia  JIodaqeBCKaro. 
[Kant's  theor_y  of  space  and  Lobacevskij's  Pangeometry.]  [Vld] 

Voprosy  filosof.  i  psichol.,  Moskva,  No.  80  (16,  No.  5),  683-694. 

Bohler,  O.     tlber  die  Picardschen  Gruppen  aus  dcm  Zahlkorper  der  dritten  und 
vierten  Einheitswurzel.  [Ql] 

Diss.     Ziirich  :   Ziircher  &  Fusser.     pp.  102. 

Bonola,  R.     1.  Un  teorema  di  Giordano  Vitale  da  Bitonto  sulle  rette  equidistanti. 
Boll,  bibliogr.  st.  sc.  mat.,  Torino,  8,  33-30.  [Qlaa,  V2b7] 

2.  I  teoremi  del  padre  Gerolamo  Saccheri  siilla  somma  degli  angoli 

di  un  triangolo  e  le  ricerche  di  ]M.  Dehn.  [Qlaa,  d,  V2b7] 

Milano,  Rend.  1st.  Lomb.  (2),  38,  650-662. 

3.  La  trigonometria  assoluta  secondo  Giovanni  Bolyai.     [Qlb  (K20e)1 

Milano,  Rend.  1st.  Lomb.  (2),  38,  1037-1046. 

Bordage,  E.     (P.  Barbarin.)     Q.  2760.     Question  de  geometric  non-euclidienne. 

Intermed.  Math.,  Paris,  12  (1905),  46.  [Ql] 

Borel,  E.     Sur  une  propriete  des  ensembles  fermes.  [J5b] 

Paris,  C.-R.  Acad,  sc,  140,  298-300, 
(/SeeRiESZ,  1905i.) 

3ottasso,  M.     Sur   une  solution    du    probleme   de    Monge  rclatif    a  I'equation 

j{dXi,  dx2, ,  dxn)  =  0  a  coefficients  variables.  [0*4J 

Paris,  C.-R.  Acad,  sc,  140,  1579-1582. 

£romwich,  T.  J.  I'A.     The  classification  of  quadrica  [in  hyperbolic,  elliptic   and 

parabolic    space,    by    means    of   Weierstrass'   theory  of  invariant  factors — 

Elementartheiler],  [Ql  (L^la)] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  6,  275-285. 

{See  Weierstrass,  Berlin,  MonBer.  Ak.  Wiss.,  18S8,  p.  310,  or  Ges.  Werke, 

II,  p.  19.     For  bibliography  see  a  review  of  Muth's  Elementartheiler 

(Leipzig,   1899)  in  New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  7 

(1901),  308.) 

Brunn,  H.     Beziehungen  des  du  Bois-Revmondschen  Mittelwertsatzes  zur  Oval- 
theorie.  '  [C2h,  Q3c,  J5b] 

Berlin  :  G.  Reimer.     pp.  x  -|-  135. 

Brusotti,  L.     Teoremi  sulle  pii'amidi  di  ?i  +  1  vertici  dello  spazio  ad  n  dimensioni. 
Palermo,  Rend.  Circ.  mat.,  20,  248-255.  [1?^,  P^J] 

Calissc,  G.  L.     La  teoria  dello  rette  parallele  e  la  geometria  non-euclidea.         [Ql] 
Riv.  fis.  mat.  sc.  nat.,  Pavia,  62,  31-30,  120-135,  228-234,  318-323,  641- 
550i ;  7i,  33-55,  80-97. 
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Carver,  W.  B.     On  the  Caylev- Veronese  class  of  configurations.  [Q4:a] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  6,  534-545. 
(Cf.  1909.) 

Castelnuovo,  H.     Sugli  integrali  semplici  appartenenti  ad  una  superficie  irregolare. 
Roma,  Rend.  Ace.  Lincei  (5),  U^,  545-556,  593-598,  655-663.        [M«ld] 

Cesaro,  E.     Fondamento  intrinseco  deJla  pangeometria.  [Qla;8] 

Roma,  Mem.  Ace.  Lincei  (5),  5,  155-183. 

Chizzoni,  F.     1.  Numero  dei  punti  doppii  di  una  rigata  dello  spazio  a  quattro 
dimensioni.  [M*lb,6] 

Modena,  Mem.  Ace.  (3),  5,  273-277. 

2.  Sugli  spazi  lineari  contenuti  in  una  varieta  algebrica  a  piu  dimensioni. 

Modena,  Mem.  Ace.  (3),  5,  279-281.  [MHd] 

Coble,  A.  B.     CoUineations  whose  characteristic  determinants  have  linear  ele- 
mentary divisors  with  an  application  to  quadratic  forms.  [Q2c)8] 
Amer.  J.  Math.,  Baltimore,  Md.,  27,  25-46. 

Combebiac,  G.     1.  Theorie  geometrique  des  groupes  metriques.  [Qlay] 

Enseign.  math.,  Paris,  7,  270-291,  381. 

2.  Les  deux  bises  de  la  metrique.  [Qla] 

Enseign.  math.,  Paris,  7,  375-381. 

3.  Les  axiomes  de  la  geometric.  [Qla,  Vld] 

Enseign.  math.,  Paris,  7,  446-450. 

Cotton,  E.     Generalisation  de  la  theorie  du  triedre  mobile.  [J4fa] 

Paris,  Bull.  Soc.  Math.,  33,  42-64. 

Couturat,  L.     Les  principes  des  mathcmatiques,  avec  un  appendice  sur  la  philo- 
sophic des  mathcmatiques  de  Kant.  [Vld,  Qla] 
Paris  :   F.  Alcan.     8vo.     pp.  viii  -f-  311.     (5  fr.) 
[Inspired  by  Russell.]     See  1904. 

Reviews:  Mathesis,  Gand  (3),  6,  46;    Nature,  London,  74,  266;    Bull. 
sci.  math.,  Paris  (2),  30,  302-313  ;   Rev.  gen.  sci.,  Paris,  17,  77  ;  New 
York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  14,  147-148  ;   Porto,  Ann. 
Sci.  Acad.,  4,  241, 
Trans.  German,  1908. 
Darboux,  G.     1.  A  survey  of  the  development  of  geometric  methods.     [Trans,  of 
1904  by  H.  D.  Thompson.]  [Ql] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  11,  517-543. 

. 2.  The  development  of  geometrical  methods.  [Ql] 

Math.  Gazette,  London,  3,  100-106,  121-128,  157-161,  169-173. 

Dassen,  C.     A  propos  de  mon  article  [1904]  sur  la  theorie  des  paralleles.        [Qlaa] 
Enseign.  math.,  Paris,  7,  235-238. 

Dehn,  M.     1.  t)ber  den  Inhalt  sphiirischer  Dreiecke.  [Qla] 

Math.  Ann.,  Leipzig,  60,  166-174. 

2.  Die  Eulersche  Formel  im  Zusammenhang  mit  dem  Inhalt  in  der 

nichteuklidisehen  Geometric.  [K^IO,  4b] 

Math.  Ann.,  Leipzig,  61,  561-586. 

(Cf.  PoiNCARt,  1905*.) 
Delsol,  E.     Une  nouvelle  tentative  de  refutation  de  la  geometric  g^ndrale.       [Vld] 

Rev.  metaphys.,  Paris,  13,  283-290. 

[Reply  to  Lechalas,  1904^.] 
Demoulin,  A.     1.  Sur  les  surfaces  do  Voss  de  la  geometric  non-euclidienne. 

Paris,  C.-R.  Acad,  sc,  140,  1226-1229.  [Ql  (06k)] 

2.  Sur  deux  svstemes  C5'cliques  particuliers.  [(Ql)] 

Paris,  C.-R.  Acad,  sc,  141,  496-499. 
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Dickstein,  S.     O  najnowszych  badaniach  nad  podstawami  matematyki.     [On  the 

recent  investigations  on  the  foundations  of  mathematics.]     Address  delivered 

at  the  annual  meeting  of  the  Polish  Society  of  Naturalists  in  Lemberg, 

19  February,  1905.  [Qla] 

Wiad.  Mat.,  Warszawa,  9,  23-45. 

Kosmos,  Lwow,  30,  107-129. 

Dohmen,   F.   J.     Darstellung  der  Beriihrungstransformationen  in   Konnexkoor- 
dinaten.  [P^Ge] 

Diss.     Griefswald.     Druck  v.  B.  G.  Teubner  in  Leipzig,     pp.  41. 

Eiesland,  J.     On  a  certain  system  of  conjugate  lines  on  a  surface  connected  with 
Euler's  transformation.  [0^3,  N^l] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  6,  450-471. 
(Cf.  1904.) 

Enestrom,  G.     tJber  zwei  altere  Benennungen  [,,  sursolidum  ' '  und ,,  primo  relato  ' '] 
der  f iinf ten  Potenz  einer  Grosse.     (Anf rage  124.)  [V2ba] 

Bibl.  Math.,  Leipzig  (3),  6,  324-325,  410. 

Engel,  F.    Eine  neue  Methode in  der  Invariantentheorie  der  DifFerentialgleichungen. 
Leipzig,  Ber.  Ges.  Wiss.,  57,  161-232.  [Q2cj3] 

Fabre,  L.  L.     Theorie  de  la  droite  et  des  paralleles.  [Qlaa] 

Enseign.  math.,  Paris,  7,  483-484. 

Fano,  G.     Sul  sistema  oo^  di  rette  contenuto  in  una  quadrica  dello  spazio  a  quattro 
dimensioni.  [L^7,  Q2ca] 

Giorn.  mat.,  Napoli,  43,  1-5. 

Fischer,  R.     Ein  Beitrag  zur  hyperbolischen  Geometrie.  [Qlb  (K16a)] 

MonHfte.  Math.  Phys.,  Wien,  16,  230-233. 

Fonten6,  G.     Sur  la  theorie  des  paralleles.  [Qlaa] 

Bull.  sci.  math.  phys.  elem.,  Paris,  10,  210-211. 

Frankland,  W.  B.     The  first  book  of  Euclid's  Elements  with  a  commentary,  based 
principally  upon  that  of  Proclus  Diadochus.  [Qlaa,  V2b5] 

Cambridge  :   Univ.  Press.      8vo.     pp.  xvi  +  139.     6s. 
Reviews:  Math,  gaz.,  London,  3,  254;  Phil.  Mag.,  London  (6),  11,  833-834. 

Fr6chet,  M.     Sur  les  fonctions  d'une  infinite  de  variables.  [Q2a,  J5b] 

Paris,  C.-R.  Acad,  sc,  140,  567-568. 
Frischauf,  J.     Die  Kubatur  des  Tetraeders  [in  der  hyperbolischen  Geometric]. 

Math.-natw.  Ber.  Ungarn.,  Leipzig,  20,  92-95.  [Qlb  (K13c)] 

Frolov,  M.     Reflexions  sur  les  hypotheses  non-euclidiennes.  [Ql] 

C.-R.  Assoc.  Fran?,  avanc.  sci.,  33  (Grenoble),  88-95. 

Fubini,  G.     1.  Sulla  teoria  dei  gruppi  discontinui.  [J4e] 

Ann.  mat.,  Milano  (3),  il,  159-186. 

2.  Sulla  teoria  dcUe  ipersfere  e  dei  gruppi  conformi  in  una  metrica 

quahmque.  [P'^3,  J4f,  Ql  (K16a,  P3a)] 

Milano,  Rend.  1st.  Lomb.  (2),  38,  178-192. 
3.  SuUe  coppie  di  varieta  geodeticamente  applicabili.  [0^2] 

Roma.  Rend.  Ace.  Lincei  (5),  14),  678-683  ;  14^,  315-322. 
4.  Le  superficie  di  Bonnet  nello  spazio  ellittico.  [Qlc  (05i)] 

Catania,  Bull.  Ace.  Gioenia,  No.  84,  2-3. 

5.  Sulle  metriche  hermitiane.  [Ql] 

Catania,  Bull.  Ace.  Gioenia,  No.  86,  2-3. 

[Reply  to  Study,  1905.] 
Oenese,  R.  W.     On  some  useful  theorems  in  the  continued  multiplication  of  a 
regressive  product  in  real  four-point  space.  [B12d] 

Verb,  intern  MathKougr.,  3  (Heidelberg),  383-387. 
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Giambelli,  G.  Z.  1.  Le  varieta  rappresentate  per  mezzo  di  una  matrice  generica 
di  forme  e  le  varieta  generate  da  sistemi  linear!  proiettivi  di  forme.  [M®11 

Roma,  Rend.  Ace.  Lincei  (5),  142,  570-577,  660-667. 
(Cf.  19033.) 

2.  La  teoria  delle  formole  d'incidenza  e  di  posizione  speciale  e  le  forme 

binarie.  [N*2a] 

Torino,  Atti  Ace.  sc,  40,  1041-1062  {773-794}. 

Ooplus,  E.  A.  <I'TLioco({)iH  „MOCKOBCKoti  (|)HJOco(|)CKO-MaTeMaTHHecKOH  lUKo.iH  "  H  ea 
OTHomeiiie  KTb  HiiiexieKTyajiHSMy  ({mmco<^o\)T,  XVIII  Bt,Ka  h  okohomh- 
^ecKOMy  MaTepia«iH3My  K.  Mapnca.  [The  philosophy  of  the  "  Moscow 
philosophico-mathematical  school "  and  its  relation  to  the  intellectualism  of 
the  philosophers  of  the  eighteenth  century  and  the  economic  materialism  of 
K.  Marx.]  "  [Q2c5,  Vld] 

Voprosy  filosof.  i  psichol.,  Moskva,  No.  79,  I62,  554-586. 

(See  Nekrasov,  1904.) 

Goursat,  E.     Sur  le  probleme  de  Monge  [relatif  a  une  equation  diiferentielle]. 

Paris,  Bull.  Soc.  Math.,  33,  201-210.  [Q2c/8] 

Greul,  A.     Uber  Schaaren  von  oo^"  Kurven  im  R„  +  j.     Teil  I :   Der  Fall  n  =  2. 

Diss.     Greifswald.     Dresden :    Teubner.     pp.  32.  [N^3] 

Guichard,  C.     1.  Sur  les  systemes  triplement  indetermines  et  sur  les  systemes 

triple-orthogonaux.  [Q2ca] 

Paris  :    Gauthier-Villars.     pp.  96.     (Scientia,  No.  25.)     2  fr. 

Reviews :    Math,  gaz.,  London,  3,  271  ;   Amsterdam,  Nieuw  Arch.  Wisk. 

(2),  7,  214;    Wisk.  Tijdschrift.,  2,   125;    Boll.   bibl.   st.  sc.  mat., 

Torino,  9,  87  ;    New  York,  Bull.  Amor.  Math.  Soc.  (2),  13,  23-29  ; 

MonHfte.  Math.   Phys.,  Wien,  18,  (1907),   17;    Intermed.   math., 

Paris,  14,  Suppl.  VII ;   Rev.  gen.  sci.,  Paris,  17.  948. 

2.  Sur  les  proprietes  infinitesiraales  de  I'espace  non-euclidien. 

Paris,  C.-R.  Acad,  sc.,  141,  170-175.  [N«l,  Ql  (N^l,  06k)J 

3.  Sur  la  deformation  des  quadriques.  [Q2ca] 

Pairs,  C.-R.  Acad,  sc,  141  (1905),  932-936  ;   142  (1906),  22-25,  261-264. 

Halsted,  G.  B.  1.  Biology  and  mathematics.  [Address  before  the  Ohio  Academv 
of  Science.]  [Qla,   V2b5] 

Columbus,  Proc.  Ohio  Acad.  Sc,  4,  239-247. 
Science,  New  York,  N.  Y.  (n.s.),  22,  161-167. 
Toky5,  Butsuri  Gakko  Zasshi,  No.  171  (Feb.,  1906),  pp.  84-95. 

2.  The  Bolyai  prize.  [V2b5] 

Science,  New  York,  N.  Y.  (n.s.),  22,  2'J0-271;   23,  793-794. 

3.  The  value  of  non-Euclidean  geometry.  [Ql] 

Pop.  sci.  mon..  New  York,  N.  Y.,  67,  639-646. 

Tokyo,  Srigaku  Sekai  (Mathematical  World),  5,  No.  1,  pp.  16-21  ;    No.  2, 
pp.  1-10.     (Jan.,  Feb.,  1911.) 

4.  Non-euclidean  spherics.  [Qlc,  aj 

Amer.  math,  monthly,  Kidder,  Mo.,  12,  9-16. 
Trans.  French,  1908i. 

5.  The  pseudo-definition  of  a  straight  line.  [Qla] 

Math.  Gazette,  London,  3,  291-294. 

Hausdorff,  F.     Eine  neue  Strahlengeometric.  [Qld] 

Zs.  math.  Unterr.,  Leipzig,  35,  470-483. 
[Analysis  of  Study,  Geom.  d.  Dynamen,  1903.] 

Hay,  G.  On  a  postulate  respecting  a  certain  form  of  deviation  from  the  straight 
line  in  a  plane.  [QlaaJ 

Boston,  Mass.,  Proc.  Amer.  Acad.  Arts  Sci.,  41  (No.  15),  353-357. 
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Hessenberg,  G.     1.  Beweis  der  Desarguesschen  Satzes  aus  dem  Pascalschcn. 

Math.  Ann.,  Leipzig,  61,  161-172.  [Qla] 

2.  Begi'iindung  der  elliptischen  Geometrie.  [Qla,  e0] 

Math.  Ann.,  Leipzig,  61,  173-184. 

3.  Neue  Begriindung  der  SphariJc.  [Qla] 

Berlin,  SitzBer.  Math.Ges.,  4,  G9-77. 
(Cf.  HiLBERT,   1903^) 

Hudson,  R.  W.  H.  T.     Kummer's  Quartio  Surface.  [Q2cx,  K^] 

Cambridge:    Univ.  Press.     8vo.     8s.     (Chap.   XII,   "Geometry  of  four 

dimensions.") 
Reviews:    Bull.  sci.  math.,   Paris  (2),  30    9-10;  Math,   gaz.,  London, 

3,  228-229  ;   Phil.  Mag.,  London  (C),  11,  834  ;  Boll.  bibl.  st.  so.  mat., 

Tori  .o,  10,  22-23. 

Huntington,  E.  V.  The  continuum  as  a  type  of  order :  an  exposition  of  the 
modern  theory.  [J5_] 

Ann.  Math.,  Cambridge,  Mass.  (2),  8,  151-184  ;  7,  15-43. 
Trans.  Esperanto,  1907. 

Hurwitz,  A.  Zur  Theorie  der  automorphen  Funktionen  von  beliebig  vielen  Varia- 
beln.  [Q2c^] 

Math.  Ann.,  Leipzig,  61,  325-368. 
(Cf.  Wirtinger,  Wien,  SitzBer.  Akad.  Wiss.,  108  (1899),  1239-1249.) 

Kasner,  E.  1.  The  present  problems  of  geometrj'.  Address  delivered  before  the 
Section  of  geometry  of  the  International  Congress  of  arts  and  sciences,  St. 
Louis,  September  24,  1904.  [Qla] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  11,  283-314. 

Tr.  Polish,  19052. 

2.  Terai;aiejsze  zagadnienia  geometryi.  [Qla] 

Wiad.  mat.,  Warszawa,  9,  181-216, 

[Trans,  of  19051.] 
Keyser,  C.  J.     Concerning  -certain  4-spaco  quintic  configurations  of  point  ranges 
and  congruences  and  their  sphere  analogues  in  ordinary  space.  [Q2ca] 

Amer.  J.  Math.,  Baltimore,  Md.,  27,  303-314. 

Kommerell,  K.     Riemannsche  Fliichen  im  ebenen  Raum  von  vier  Dimensionen. 

Math.  Ann.,  Leipzig,  60,  548-596.  [0^3,  Q2c/3] 

Also  sep.  Heilbronn,  Progr.  (No.  707),  Karlsgymn.     pp.  49, 

Lambert,  P.  A.     The  straight  line  concept.  [Qla] 

Philadelphia,  Pa.,  Proc.  Amer.  phil.  Soc,  43.  82-89. 

Lasker,  E.  Zur  Theorie  der  Moduln  und  Ideale.  [Pliickersche  Formeln  in  mehr- 
eren  Dimensionen.]  [M^la] 

Math.  Ann.,  Leipzig,  60,  20-116  (§  53,  pp.  113-115). 

Lechalas,  G.     La  philosophic  des  mathematiques  de  Kant.  [Vld,  K*] 

Ann.  Phil.  Chret.,  Paris  (3),  6,  5-19. 

Lennes,  N.  J.     Volumes  and  areas.  [Qla] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  6,  486-490. 

Levi,  E.     1.  Sui  gruppi  di  movimenti  [nello  spazio  S„].  [J4fa] 

Roma,  Rend.  Ace.  Lincei  (5),  14i,  496-505. 

2.  Sui  gruppi  transitivi  dello  spazio  ad  n  dimensioni.  [J4fa] 

Roma,  Rend!  Ace.  Lincei  (5),  142,  133-140,  214-220. 

Levi-Civita,  T.     Sulle  funzioni  di  due  o  piu  variabili  complesse.  [Q2c;3] 

Roma,  Rend.  Ace  Lincei  (5),  li,.  492-499. 

Liasse,  A.  1.  Geometrie  imaginaire  et  geomdtrie  positive.  Demonstrations 
logiques  du  postulat  d'Euclide.  [Qlaa] 

Paris  :   de  Rudeval.     pp.  iv  +  72. 
Review  :  Mathesis,  Gand  (3),  5,  14-15  (Reponse  par  I'A),  67-68. 
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Liasse,  A.     2.  Demonstration  du  poshilatum  d'EucIide.  [Qlaa] 

Boulogne-sur-Mer  :  Hamain.     pp.  8. 

Liebmann,  H.      1.  Nichteuklidische  Geometrie.  [Vla/c,  Qlb,  c,  eyS,  R4f,  7i,  8k} 

Leipzig:  Goschen.     pp.  viii  +  245.     (Samml.  Schubert,  XLIX.)    6,50 M. 

Reviews :    Boll.   bibl.   st.  sc.  mat.,  Torino,  8,   102-103 ;    Arch.    Math. 

Leipzig  (3),  10,  316-317  ;  MonHfte  Math.  Phys.,  Wien,  17,  57  ;  New 

York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  13,  511-512. 

2.  Elementargeometrischer    Beweis    der    Parallelenkonstruktion    und 

neue  Begriindung  der  trigonometrisclien  Formeln  der  hyperbolischen  Geometrie. 
Math.  Ann.,  Leipzig,  61,  185-199.  '  [Qlb  (Kl,  20)] 

(Cf.  Liebmann,  1904.) 

3.  Notwendigkeit  und  Frciheit  in  der  Mathematik.  [Qla] 

[Akademische  Antrittsvorlesuns,  gehalten  in  Leipzig,  am  25.  Febr.,  1905.] 
Jahresber.  D.  MathVer.,  Leipzig,  14,  230-248. 

Lindelof,  E.     Remarques  sur  un  theoreme  fondamental  de  la  theorie  des  ensembles. 
Acta  Math.,  Stockholm,  29,  183-190.  [J5b] 

Lobaiievskij,  N.  I.     Pangeometrie  ;   ou  precis  de  geometrie  fondce  sur  une  theorie 
generale  et  rigoureuse  des  paralleles.  [Qlb] 

Reimpression  facsimile  conforme  a  I'edition  originale  [1856]. 
Paris  :   Hermann.     5  fr. 

Reviews :  Nature,  London,  73,  337  ;    Mathesis,  Gand  (3),  6,  180-182  ; 
Arch.  Math.,  Leipzig  (3),  12,  84. 

Lorenzola,  P.     Sul  luogo  dei  punti  di  contatto  degli  iperpiani  passanti  per  un  dato 
spazio  lineare  e  tangenti  alle  forme  di  un  dato  sistema  lineare.  [M*lf] 

Giorn.  mat.,  Napoli,  43,  213-240. 
[Extract  from  Dissertazione  di  laurea,  presentata  all'  Ateneo  pavese  nel 

luglio  del  1902.] 
(Cf.  Guccia,  Palermo,  Rend.  Circ.  mat.,  9  (1895),  45,  268;   Giambelli, 
1907.) 
Macaulay,  F.  S.     The  intersections  of  plane  curves,  with  extensions  to  n-dimen- 
sional  algebraic  manifolds.  [M*la] 

Verh.  intern.  MathKongr.,  3  (Heidelberg),  284-312. 

Mach,  E.     Erkenntnis  und  Irrtum.     Skizzen  zur  Psvchologie  der  Forschung. 

Leipzig  :  Barth.     pp.  xii  +  461.     2.  Aufl.  '  1906.     11  M.  [Vld] 

[Contains  in  part  1906.] 

Maclagan-Wedderburn,  J.  H.     A  theorem  on  finite  algebras.     [The  Galois  field  is 
the  only  linear  associative  algebra  with  a  finite  number  of  elements.]        [Qld] 
New  York,  N.Y.,  Trans.  Amer.  Math.  Poc,  6,  349-352. 
Mahlo,  P.     Raumelement  einer  (n  —  rl-dimensionalen  Fliiche.  [0^2,  J56] 

Math.-natw.  Bl.,  Berlin,  2,  105-108. 
Mansion,  P.     1.  Volume  du  tetraedre  [non-]euclidien.  [Ql  (K13c)] 

Bruxelles,  Ann.  Soc.  scient.,  29  A,  67. 

2.  Sur  une  interpretation  noneuclidienne  de  la  geometrie  euclidienne 

et  inversement.  [Qle5] 

Bruxelles,  Ann.  Soc.  scient.,  29  A,  139-140. 

3.  Ne  peut-on  pas  dire  d'une  geometric  qu'elle  est  plus  vraie  qu'une 

autre  ?  [Ql] 

Bruxelles,  Ann.  Soc.  scient.,  29  A,  196-190. 

4.  La  geometrie  non  archimcdienne  est-elle  une  geometrie  ?      [Qln,  d] 

Bruxelles,  Ann.  Soc.  scient.,  29  A,  200. 

5.  Sur  les  principes  de  la  geometrie.  [Ql»  ">  'U 

Mathesis,  Gand  (3),  5,  Sept.  Supjilement  II,  pp.  1-5. 
[Contains  19053,  *.] 
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Marietta,  G.     1.  Sulle  curve  razionali  del  qiiinto  ordine.  [M^4a,  Q2ca] 

Palermo,  Rend,  Circ.  mat.,  19,  94-119. 

2.  Principi  di  geometria  euclidea.  [Qla] 

Period,  mat.,  Livorno  (3),  2,  257-273. 

Massau,  J.     Discours  sur  les  geometries  non-euclidiennes.  [Ql] 

Gand.  Ann.  Ine.  Ex.  spec.,  1905,  213-392. 
See  1906. 

Mehmke,  R.  tJber  Tragheitsmomente  und  Momente  beliebiger  Ordnung  in  Riiu- 
men  beliebig  hoher  Stufe.  [R2f] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  13,  630-634. 
On  moments  of  inertia  and  moments  of  an  arbitrary  order  in  spaces  of 

arbitrary  high  rank. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  7,  595-599. 

Milau,  P.  Beitrag  zur  Untersuchung  des  erkenntnistheoretischen  Wertes  der 
verschiedenen  analj'^tisch  moglichen  Raumformen.  L^ld] 

Arch.  Math.,  Leipzig  (3),  9,  157-171,  345-357. 

Miiller,  E.  Die  darstellende  Geometric  als  eine  Versinnlichung  der  abstrakten  pro- 
jektiven  Geometric.  [Q2ca] 

.Jahresber.  D.  MathVer.,  Leipzig,  14,  569-574. 

Natucci,  A.     1.  Sull'  estcnsione  del  teorema  di  Desargues.  [K^l] 

Giorn.  mat.,  Napoli,  43,  { (2),  12 },  6-8. 
2.  Suir  estcnsione  di  un  teorema  di  Clebsch.  [P^l] 

Giorn.  mat.,  Napoli,  43  ]  (2),  12},  68-73. 

(Cf.  Castelntjovo,  18892.) 

Nelson,  L.  Bemerkungen  iiber  nichteuklidische  Geometric  imd  den  Ursprung  der 
mathematischen  Gewissheit.  [Ql,  Vld] 

Abh.  Fries-Schule,  Gottingen  (N.F.),  H.  2  (1905),  373-392  ;   H.  3  (1906), 
393-430. 

Nicoli,  F.  Intorno  agli  spazii  lincari  a  tre  dimcnsioni  considerati  ncl  nostro  spazio. 
Parte  terza.  Distanze  ed  angoli.  Parte  quarta.  Soluzione  grafica  del 
problemi  fondamentali  dello  spazio  lincare,  a  4  dimcnsioni,  di  pimti.        [K212] 

Modena,  Mem.  Ace.  (3),  5,  283-301. 

See  1895  for  parts  I  and  II. 

Pailler,  W.     Das  Raumproblem.     Eine  unparteiischc  Kritik  der  Metageometrie. 

Zs.  Philos.,  Leipzig,  127,  25-43.  [Vld] 

Petronievics,  B.  tJber  die  Grosse  der  unmittelbaren  Beriihrung  zweier  Punkte. 
Beitrag  zur  Bcgriindung  der  diskretcn  Geometric.  [Qld] 

Ann.  NatPhilos.,  Leipzig,  4.  239-268. 

Phillips,  H.  B.     Applications  of  quaternions  to  four  dimensions.  [B12d] 

Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ,  1805   No.  1,  9-16. 
(Cf.  Stephanos,  1883.) 

Piccioli,  E.  Fondamenti  per  la  geometria  dell'  ?i-edro  in  uno  spazio  lincare  con 
n  —  \  dimcnsioni.  [K^l] 

Period.  Mat.,  Livorno  (3),  3,  49-63. 

Pieri,  M.     1.  Nuovi  principii  di  geometria  projcttiva  complcssa.  [Qla] 

Torino,  Mem.  Ace.  sc.  (2).  55.  189-2.35. 

Rclazione,  G.  Peano,  C.  Segre.     Torino,  Atti  Ace.  sc,  40,  378-379. 
See  1906. 

2.  Sulla  definizione  Staudtiana  dell'  omografia  tra  forme  semplici  rcali. 

Period.  Mat.,  Livorno  (3),  3,  1-6.  [Qla] 

(Cf.  1904.) 

Pierpoint,  J.     On  multiple  intesrrals.  [C2h,  J5b] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  6,  416-4.34. 
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Poincar^,  H.     1.  Science  and  Hypothesis.     With  a  preface  by  J.  Larmor.     [Trans- 
lated by  VV.  J.  G(reenstreet).]  [Vld,  Ql,  2] 
London  :    Walter  Scott  Publ.  Co.     New  York  :    Scribner.     pp.  xxvii  + 

244.     3s.  6(1. 
Review  by  A.  Schuster,  Nature,  London,  73,  313-315. 
[Trans,  of  1902*.] 

2.  La  valeur  de  la  science.  [Vld] 

Paris :    Flammarion.     pp.  278.     3,50  fr. 

Trans.  German,  1907^ ;   English,  1906^  ;  Spanish,  19063. 

Reviews  :  Bull.  sci.  math.,  Paris  (2),  29,  185-189  ;  Rev.  scient.,  Paris 
(5),  4  (1905),  464-466  ;  Boll,  bibliogr.  st.  so.  mat.,  Torino,  8  (1905), 
104-105;  Rev.  gen.  sci.,  Paris,  17  (1906),  613;  by  Somigliana, 
Riv.  filos.,  Pavia,  9  (1906),  94-104  ;  by  Abel  Rey,  Rev.phil.,  Paris, 
60  (1905),  415-423. 

{See  19003,  1903i.) 

3.   Les  mathematiques  et  la  logique.  [Vld] 

Rev.  metaphys.,  Paris,  13  (1905),  815-835  ;    14  (1906),  17-34,  294-317, 

866-868. 
In  Science  et  Methode,  1908,  Chap.  Ill,  IV. 
(Cf.  also  Enseign.  math.,  Paris,  6  (1904),  232-283  ;   and  Couturat,  ibid., 

7  (1905),  28-40,  104-121.) 

4.    Sur  la   generalisation    d'un    thcoreme   elementaire    de    geometrie 

[«-edre  hyperspherique].  [K^7,  10] 

Paris,  C.-R.  Acad,  sc,  140,  113-117. 

(Cf.  Dehn,  19052.  See  aUo  Rev.  gen.  sci.,  Paris,  16  (1905),  141,  "  La 
sonime  des  angles  du  triangle  et  les  hyperespaces.") 

5.   Le  definizioni  generali  in  matematica.  [Qla] 

Period,  mat.,  Livorno  (3),  2,  193-202,  241-251. 

[Trans,  of  1904^.] 
Bath,  E.     Anwendung  der  Grassmannschen  Ausdehnungslehre  auf  »-fache  Ortho- 
gonalsvsteme.  [B12c,  0^2] 

Arch.  Math.,  Leipzig  (3),  9,  196-202. 

Ricci,  G.     Sui  gruppi  continui  di  movimenti  rigidi  negli  iperspazii.  [J4f)3] 

Roma,  Rend.  Ace.  Lincei  (5),  142,  487-491. 

Richard,  J.     Sur  une  maniere  d'exposer  la  geometrie  projective.  [Qla] 

Enseign.  math.,  Paris,  7,  366-374. 

Riesz,  F.     1.  Sur  un  theoreme  de  M.  Borel  (Heine-Borel  thcoreme).  [J5b] 

Paris,  C.-R.  Acad,  sc,  140,  224-226. 

2.  Sur  les  ensembles  discontinus.  [J5b] 

Paris,  C.-R.  Acad,  sc,  141,  650-653. 

Rose,  E.     Die  Axiome  der  projektiven  Geometrie  linearer  Mannigfaltigkeiten. 

Diss.     Strassburg  :   C.  Miih  &  Cie.     pp.  58.  [Qla] 

Math.-natw.  Bl.,  Berlin,  5,  97-99,  113-116.     (1908.)     [Abstract.] 

Royce,  J.     The  relation  of  the  principles  of  logic  to  the  foundations  cf  geometry. 
New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  6,  353-415.  [Qla] 

(Cf.  A.  B.  Kempe,  "  A  memoir  on  the  theory  of  mathematical  form," 
London,  Phil.  Trans.  R.  Soc,  177  (1886),  1-70  ;  and  Kempe,  1890.) 

Ryan,  M.  Euclid's  "  World-renowned  parallel  postulate."  Two  visible  a  priori 
demonstrations  founded  on  the  infinite  authority  of  Ryan's  eternal,  axiomatic, 
fundamental  principle :  Equal  geometric  magnitudes  (as  equal  angles, 
equal  straight  lines,  &c.),  contain  equal  continuous  intermediate  quantities. 
The  Appendix  proves:  (1)  The  Darwinian  and  Satanic  understandings  of 
the  "  Non-Euclideans  "  ;  (2)  The  homogeneous,  Euclidean,  infinite  nature 
of  space.     [With  a,  Challenf^e  to  the  World.]  [Qlaa] 

The  Henry  E.Wilkins  Printing  Co.,  719-721, 13th  Street,  N.W.,  Wa.'^hing- 
ton,  b.C.     8vo.     pp.  29. 
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Sbrana,  U.     I  sistemi  ciclici  nello  spazio  euclideo  ad  n  dimensioni.  [0^2] 

Palermo,  Rend.  Circ.  mat.,  19,  258-290. 

Schlesinger,  L.     1.  Uber  eine  Darstellung  des  Systems  der  absoluten  Geometrie. 
Jahresber.  D.  MathVer.,  Leipzig,  14,  559-568.  [Vld] 

2.  A  ketmeretu  sokasagok  intrinseca  geometriajahoz.     [On  the  intrinsic 

geometry  of  two-dimensional  manifolds.]  [Qla/8] 

Math.  Termt.  £rt.,  Budapest,  23,  356-363. 

Schor,  D.  S.     Geometrie  der  Figuren.     [Fragment.]  [Qle5] 

Vest,  opytn.  fiziki,  Odessa,  No.  386,  36-39. 

Schoute,  P.  H.     1.  Le  moment  d'inertie  d'un  simplex  S(n  -f  1)  de  Tespace  E„  par 
rapport  a  un  E,,  _  j  de  cet  E„.  [R2f] 

Palermo,  Rend.  Circ.  mat.,  19,  156-160. 

2.   Over  niet-lineaire  stelsels  van  elkaar  rakende  bolruimtcn.  [K^S] 

Amsterdam,  Versl.  'Wis.  Nat.  Afd.  K.  Akad.  Wet.,  13,  589-COO. 
On  non-linear  systems  of  spherical  spaces  touching  one  another. 
Amsterdam,  Prcc.  Sci.  K.  Akad.  Wet.,  7,  562-572. 

3.  Over  een  gewrongen  oppervlak  van  den  zesden  graad  en  het  nulde 

geslacht  in  de  ruimte  R4  van  vier  afmetineen.  [M'5] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  14,  485-494. 
A  tortuous  surface  of  order  six  and  of  genus   zero  in  space  Sp4  of    four 
dimensions. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  8,  489-498. 

4.  Mehrdimensionale  Geometrie.     2.  Teil.     Die  Polytope.     [Vla»j,  KH] 

Leipzig  :  Goschen.  (Sammlung  Schubert,  XXXVI.)    pp.  ix  -(-  326.   10  M. 

Reviews:    New   York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  14.  39.3-395; 

MonHfte.  Math.  Phys.,  Wien,  18,  17  ;   Enseign.  math.,  Paris,  9,  80  ; 

Math,  gaz.,  London,  3,  318  ;    Boll,  bibliogr.  st.  sc.  mat.,  Torino,  9, 

73-75  ;   Nieuw  Arch.  AVisk.,  Amsterdam  (2),  7,  203-206. 

Schar,  F.     Johann  Heinrich  Lambert  als  Geometer.     [Rektoratsrede  a.  d.  techn. 
Hochsch.  Karlsruhe,  1904.]  [V2b5] 

Jahresber.  D.  MathVer.,  Leipzig,  14,  186-198. 

Fcstrede  bei  dem  feierlichen  Akte  des  Rektoratswechsels  an  der  Gross- 
herzoglich  Technischen  Hochschule  Fridericiana  zu  Karlsruhe  am 
18.  Nov.,  1904. 

Karlsruhe  :    Braun.     pp.  20. 
Segre,  C.     1.  La  geometria  d'oggidi  e  i  suoi  legami  coll'  analisi.  [Qla,  2ca] 

Palermo,  Rend.  Circ.  mat.,  19,  81-93. 

Verb,  intern.  MathKongr.  3  (Heidelberg),  Leipzig,  109-120. 

Polish  trans.,  19052. 
2.   Geometrya  dzisiejsza  i  jej  zwiyzki  z  analizg.  [Qla,  2c] 

Wiad.  mat.,  Warszawa,  9,  7-21. 

[Trans,  of  1905\] 
Sforza,  G.     La  teoria  delle  parallele  dal  punto  di  vista  didattico.  [Qlaa] 

Boll.  mat.  sc.  fis.  nat.,  Bologna,  4,  81-86. 

Simon,  M.     t)ber  Dreieckskonstruktionen  in  der  nichteuklidischen  Geometrie. 

Math.  Ann.,  Leipzig,  61,  587-588.  [Qlb,  (K4  ] 

Sincov,  U.  M.     HliCKOJibKO  CJiOB'b  no  noBo;i,y  cxaxLH  npo^.  M.  A.  TnxoManjiprni;- 

Karo  „  CyMMa  yro-ioB-h  n;iocKaro  TpeyrcibHiiKa.'^     [A  few  words  apropos  of 

Prof.  M.  A.  Tichomandrickij's  article  "  The  sum   of  the  angles  of  a  plane 

triangle."]  [Qlaa] 

Charlkov,  Ann.  Univ.,  1905,  No.  2,  1-5. 

Sinigallia,  L.     Sugli  invarianti  differenziali.  [0^2] 

Palermo,  Rend.  Circ.  mat.,  19,  161-184. 

Smith,  P.  F.     On  the  linear  transformations  of  a  quadratic  form  into  itself.      [C4d] 
New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  6,  1-10. 
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Sommerville,  D.  M.  Y.     Semi- regular  networks  of  the  plane  in  absolute  geometry. 
Eldinburgh,  Trans.  R.  Soc.,  41,  725-747,  12  pi.  [Ql  (KOb)] 

Edinburgh,  Proc.  R.  Soc.,  25,  392-394.    [Abstract. J 

Stringham,  I.     A  geometric  construction  for  quaternion  products.  [B12d] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  11,  437-439. 

Study,  E.     Kiirzeste  Wege  im  komplexen  Gebiet.  [Ql] 

Math.  Ann.,  Leipzig,  60,  321-377. 
Verb,  intern.  MathKoncr.,  3  (Heidelberg),  313-321. 
(Cf.  Seore,  1890,  189P,  1892^ ;  Lof.wy,  1898.     See  Fubini,  19035.) 

Suslov,  G.  K.     KoJiHiecTBeHnoc  oiipe;i,t'ieiiie  ripocTpancTBenHux'b  (|)opM'i..      [On 
the  quantitative  determination  of  spatial  forms.]  [Qla] 

Kiev,  Otc.  prot.  fiz.-mat.  Obsc.,  1904,  125-128. 

Tichomandrickij,  M.  A.     1.  CjMMa  yiviOB'b  ii.iocKaro  Tpeyro.ibiniKa.     [The  sum  of 
the  angles  of  a  plane  triangle.]  [Qla a] 

Gharikov,  Ann.  Univ.,  1905,  No.  1,  1-29-140. 

2.  SaMtxKa    o    sanHTiflX'i  MaieMaTHKOio  iipo(|\   <1>.  JI.  inBeiiKa])Ta. 

[Note  on  the  mathematical  studies  of  Prof.  F.  L.  Schweikart.]  [V2b5] 

Gharikov,  Ann.  Univ.,  1905,  No.  1,  I-IV. 

Toxopeus,   A.     De  aantallen  kwadratische  hyperuimten  in   de  ruimte  van    vijf 
afmetingon.  [N'*2j] 

Amsterdam,  Verb.  K.  Akad.  Wet.,  le  Sect.,  9,  No.  1,  p.  38. 
Report  byP.  H.  Schoute  and  J.Gardinaal.     Amsterdam,  Vcrsl.  Wis.  Nat, 
Afd."K.  Akad.  Wet.,  13  (1904),  326-327. 

Vahlen,  K.  T.     Abstrakte  Geometric.     Untersuchungen  iiber  die  Grundlagcn  der 
Euklidischen  und  nicht-Euklidischen  Geometric.  [Ql,  a,  d] 

Leipzig  :   Teubner.     8vo.     pp.  xii  +  302.     12  M. 

Reviews:  Mathesis,  Gand  (3),  6  (1900),  07  ;  Math,  gazette,  London,  3 
(1905-00),  271-272;  Boll,  bibliogr.  st.  sc.  mat..  Torino,  9  (190G), 
25-28;  by  Dehn,  Jahresber  D.  MathVer.,  14  (1905),  535-537 
(Replied  to  by  Vahlen,  591-595,  Rejoinder  by  Dehn,  595-596) ; 
Jahresber.  D.  MathVer.,  Leipzig,  13,  393-395,  14,  213  ;  New  York, 
Bull.  Amer.  Math.  Soc.  (2),  12,  505-506  ;  Nyt  Tids.  Mat.,  Kjoben- 
havn,  B  17,  32-38  ;  Rev.  gen.  sci.,  Paris,  17,  519  ;  Bull.  sci.  Math., 
Paris  (2),  33,  66-67. 

Vailati,  (J.     1.  Intorno  al  significato  della  differcnza  tra  gl'assiomi  cd  i  postulati 
nclla  geometria  greca.  [V2b5] 

Verh.  intern.  MathKongr.,  3  (Heiuelberg),  575-581. 

2.  L'influenza  della  matcmatica   sulla   teoria  della  conoscenza  nella 

Jilosofia  moderna.  [V2b7| 

Riv.  filos.,  Pavia,  8,  293-323  (pp.  318-319). 

[Mentions  Roberval  as  one  who  has  attempted  to  prove  Euclid's  axioms. 
See  Leibniz,  Nouveaux  cssais  sur  rcntendement  humain,  Amst.  & 
Leipz,  Raspe,  1765  (composed  1704),  Liv.  I,  Gh.  iii,  §  24;  IV,  vii.] 

Veblen,  0.     Theory  of  plane  curves  in  non-metrical  analysis  situs.  [J5b,  Q3] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc.,  6,  83-98. 

Veneroni,  E.     Intorno  ad  un  fascio  di  varieta  cubiche  dello  spazio  a  cinque  di- 
mensioni.  [M«lf,  3] 

Milano,  Rend.  1st.  Lomb.  (2),  38,  523-537. 

Ventura  y  Reyes.     Lo  theoreme  de  Menelaus  en  geometrie  generale.       [Ql  (Kla)] 
Mathesis,  (Jand  (3).  5,  124-125, 

Veronese.  G.     La  geometria  non  Archimedca.     Una  qucstiune  di  priorita.       [Qld] 
Roma,  Rend.  Ace.  Lincci  (5),  U^,  347-351. 
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Vties,  H.  de.  1.  Die  Lehre  von  der  Zentralprojektion  im  vierdimensionalen 
Raume.  [K^S] 

Leipzig:    Goschen.     pp.  178.     3  M. 

Reviews:  Amsterdam,  Nieuw  Arch.  Wiss.  (2),  6-  399-402  ;  Math.  Gaz., 
London,  3,  166  ;  Boll,  bibliogr.  st.  sc.  mat.,  Torino,  8,  85-86  ;  Mon- 
Hfte.  Math.  Phys.,  VVien,  16,  LitBer.  56  ;  Arch.  Math.,  Leipzig  (3) 
8,  344,  10,  188. 

2.  Centrale  projectiein  de  ruimte  van  Lobatschefsky.         [Qlb  (K23a)] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  14,  264-269. 
Central  projection  in  the  space  of  Lobatschefsky. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  8,  389-394. 

Wellstein,  J.  Encyklopadie  der  Elementar-Mathematik,  ein  Handbuch  fiir  Lehrer 
und  Stadierende.  II.  Band.  Encyklopadie  der  elementaren  Geometric. 
Bearb.  von  H.  Weber.  J.  Wellstein  u.  W.  Jacobsthal.  (Erstes  Buch. 
Grundlagen  der  Geometric,  von  J.  Wellstein.     pp.  304.)  [Qla,  e)3] 

Leipzig:   Teubner.     pp.  xii  +  604.     2nd  ed.,  1907.     12  M. 

Reviews  :  Jahresber.  D.  MathVer.,  Leipzig,  14,  466-467  ;  Wisk.  Tijdschr., 

2,  241-244  ;  Prag,  Cas.  Math.  Fys.,  35,  367  ;  Rev.  gen.  sci.,  Paris,  17, 

754  ;  Enseign.  math.,  Paris,  8,  328  ;  MonHftc.  Math.  Phys.,  17,  50  ; 

Arch.  Math.,  Leipzig  (3),  9,  369. 

Wilson,  E.  B.     Sur  le  groupe  qui  laisse  invariante  I'aire  gauche.  [J4f a] 

Nouv.  Ann.  Math.,  Paris  (4),  5,  163-170. 

(Cf.  Frcchet,  ibid.  (4),  4,  241-248.) 
Withers,  J.  W.     Euclid's  parallel  postulate :    its  nature,  validity,  and  place  in 
geometrical  systems.  [V2b7,  Id,  a  a] 

(Thesis  presented  to  the  pliiloso])hical  faculty  of  Yale  University  for  the 
degree  of  Doctor  of  Philoso))hy.) 

Chicago :  The  Open  Court  Pub.  Co.  8vo.  pp.  vii  +  192.  $1,25 
{4s.  6rf.). 

Reviews :  bv  Veblen,  Open  Court,  Chicago,  111.,  19  (Dec,  1905),  752-755  ; 
Math,  gazette,  London,  3,  1905-00,  254-255  ;    Nature,  London,  76, 
220-221. 
Woods,  F.  S.     Forms  of  non-euclidean  space.  [Qla^S] 

In :  The  Boston  Colloquium  :  Lectures  on  Mathematics,  delivered  from 
Sept.  2  to  5, 1903,  before  members  of  the  American  Math.  kSoc.  in  con- 
nection with  the  summer  meeting  at  Boston,  Mass.     (pp.  31-74.) 

New  York  :   The  Macmillan  Co.     $2  (86\  Orf.). 

Wright,  J.  E.     The  differential  invariants  of  space.  [0*2j 

Amer.  J.  Math.,  Baltimore,  Md.,  27,  323-342. 

Young,  W.  H.     Ordinary  inner  limiting  sets  in  the  plane  or  higher  space.       [J5b] 
London,  Proc.  Math.  Soc.  (2),  3,  371-380. 

1906. 
Andrade,  J.     1.  Une  le§on  sur  la  geometrie  de  I'ajustage.  [Qla] 

Enseign.  math.,  Paris,  8,  118-126. 

2.  Les  fonctions  a ngulaires  dans  la  geometrie  dd'ajustage.     [Qla,  R]j] 

Enseign.  math.,  Paris,  8,  257-281. 
Apfelstedt,  M.     Ueber  eine  Gattung  von  projektiven  Transformation sgruppen  in 
fiinf  Veranderlichen.  [Q2c^] 

Diss.  (Greifswald).     Leipzig  :   Teubner.     pp.  76. 
Autonne,  L.     Sur   les  coordonnecs  pliickeriennes  de  droite  dans  I'e.space  a  m  —  1 
dimensions.  [K22] 

J.  £c.  Polytech.,  Paris  (2),  11,  109-202.- 
Baker,  A.     The  foundations  of  geometry  [of  Hilbert].  [Vld] 

Proc.  Trans.  R.  Soc.  Canada,  12,  111-126. 
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Ball,  W.  W.  R.     Histoire  des  matheraatiques.     fidition  franraise  revue  et  aug- 

mentee.     Traduite  par  L.  Freund.     2  vols.  [V2b7] 

Paris:  Hermann.     Tome  I.     pp. viii  +  422.    (12  fr.)     Tomell, pp. viii  + 

275.     (8fr.) 
[Trans,  of  1888.] 

(See  Tome  II,  Chap.  XVIII ;  and  Note  complementaire  de  M.  G. 
Darboux,  .see  1904i.) 

Barrau,  J.  A.     1.  Die  zentrische  Zerlegung  der  regularen  Polytope.  [KMc] 

Amsterdam,  Nieuw  Arch.  Wisk.  (2),  7,  250-270,  4  pi. 
[Answer  to  prize  question,  1905,  No.  5,  of  the  Math.  Soc.  of  Amsterdam.] 

2.  (WithF. H.SchoMte.)   Een  ellips  verandert  zoo  dat  haar  middelpimt 

een  rechte  doorloopt,  terwijl  twee  vaste  punten  de  uiteinden  van  twee  toege- 
voegdemiddellijnen  blijven.  De  omhullende  bestaat  uit  twee  rechten.  [With 
extension  to  n  dimensions.]  [L^21] 

Amsterdam,  Wisk.  Opg.,  9,  378-380. 

Berkhan,  G.     Zur  projektivischen  Behandlung  der  Dreiecksgeometrie.  [Qlea] 

Arch.  Math.,  Leipzig  (3),  11,  1-31. 

Berzolari,  L.     1.  SuU'  estensione  del  concetto  di  tetraedri  di  Mobius  [piramidi 
mutuamente  inscritte  e  circoscritte]  agli  iperspazii.  [K^l] 

Palermo,  Rend.  Cire.  mat.,  22,  136-140. 

2.  Alcuni  teoromi  sulle  curve  razionali  di  uno  spazio  ad  r  dimensioni 

dotate  di  r  +  1  punti  d'iperosculazione.  [M*la,  4a] 

Palermo,  Rend.  Circ.  mat..  22,  214-219. 
[Extension  of  1905,  19061.] 

3.  Sulle  curve  gobbe  razionali  dotate  di  punti  stazionari  singulari. 

Milano,  Rend.  1st.  Lomb.  (2),  39,  419-422.  [M51a,4a] 

Bianca,  C.     Intersezione  di  una  quadrica  dello  spazio  ad  r  dimensioni  con  una 
retta  di  un  sistema  lineare  oo''^"^  di  iperpiani.  [L*<J1 

Period,  mat.,  Livorno  (3),  4,  83-87. 

Bliss,  G.  A.     A  generalization  of  the  notion  of  angle.  [Qld] 

New  York,  N.  Y.,  Trans.  Amer.  Math.  Soc,  7.  184-19G. 

Blum,  R.     Die  vierte  Dimension.  [Q2a] 

Leipzig:    M.  Altmann.     pp.  vii  +  71. 
3.  Teil,  Im  Reiche  der  Vibrationen,  1907. 

Bolza,   0.     Ein  Satz  iiber  eindeutige  Abbildung  und  seine  Anwendung  in  der 
Variationsrechnung.  [P*5] 

Math.  Ann.,  Leipzig,  63,  246-252. 

Bonnesen,  T.     Sur  les  series  lineaires  triplement  infinies  de  courbes  algebriqucs 
sur  une  surface  algebrique.  [M*ld] 

Kjobenhavn,  Overs.  Vid.  Selsk.,  1906,  281-293. 

Bonola,   R.     1.  La  geometria  non-euclidea  :    esposizione  storico-critico  del  suo 
sviluppo.  [V2b3] 

Bologna  :    Zanichelli.     pp.  vi  +  213.     5,50  I. 
German  trans.,  1908. 

Reviews  :  Porto,  Ann.  Sci.  Acad.,  1.  259  ;  Boll.  bibl.  st.  sc.  mat.,  Torino, 
9,  107-109  :  MonHfte.  Math.  Phys.,  Wien,  18,  56;  New  York,  Bull. 
Amer.  Math.  Soc.  (2),  16  (1910),  490-491. 

2.   II  modello  di  Beltrami  di  superficie  a  curvatura  costante  negativa. 

Boll,  bibliogr.  st.  sc.  mat.,  Torino,  9,  33-38.  [X9] 

Bourlet,  C.     Theorie  des  paralleles  basee  sur  la  translation  rectjiigne.  fQlaaJ 

Nouv.  Ann.  Math.,  Paris  (4),  6,  481-503. 
See  1907. 

Bricard,  R.     1.  Sur  la  geometrie  de  direction.  [P^Gb] 

Nouv.  Ann.  Math.,  Paris  (4),  6,  159-179. 
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Bricard,  R.     2.  Sur  la  geometrie  de  direction  dans  I'espacc.  [Ir*6b] 

Nouv.  Ann.  Math.,  Paris  (4),  6,  433-454. 
(Cf.  Laguerre,  Paris,  C.-R.  Acad,  sc,  1881.) 

3.  Sur  certains  systemeslineaires,ponctuelsettanQ;entiels,dequadriques. 

Paris,  Bull.  See.  math.,  34,  17-30.  "^  [L^Q] 

Bromwich,  T.  J.  I' A.     Quadratic  forms  and  their  classification  by  means  of  in- 
variant-factors. [Ql  (L^la,  L-la)] 
Cambridge :    University  Press.     (Cambridge  Tracts,  No.  3.)     pp.  viii  + 
100.     2s.  6c?. 

Brouwer,  L.  E.  J.     1.  Meerdimensionale  vectordistributies.  [R5cal 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  15,  14-26,  169. 
Polydira  ensional  vector-distributions. 

Amsterdam,  Proc.  Sect.  Sci.  K.  Akad.  Wet.,  9,  66  78. 

2.  Het  krachtveld  der  niet-EucIidische,  negatief  gekromde  ruimten. 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  15,  75-94.      [R5c;3,  a] 
The  force  field  of  the  non-Euclidean  spaces  with  negative  curvature. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  9,  116-133. 

3.  Het  krachtveld  der  niet-Euclidische,  positief  gekromde  ruimten. 

Amsterdam,  Versl.  Wis  Nat.  Afd.  K.  Akad. Wet.,  15, 293-310.     [R5c)3,  a] 
The  force  field  of  the  non-Euclidean  spaces  with  positive  curvature. 
Amsterdam,  Proc.  Sect.  Sci.  K.  Akad.  Wet.,  9,  250-266. 

Briigmann,  W.     tJber  eine  reell  irreduzible  Gruppe  von  BcriihrungstranGforma- 
tionen.  [P26e] 

Diss.  Greifswald,  und  Pr.  (Nr.  911)  der  Oberrealschule  u.  Realschule  in 
Eimsbuttel  zu  Hamburg.     26  S,  1  T. 

Bntin.    Sur  la  transformation  par  directions  reciproques.  '   [P*6b,  K*] 

Bull.  Sci.  math.,  Paris  (2),  30,  19-20. 

Carver,  W.  B.     1.  Associated  configurations  of  the  Cavley- Veronese  class.     [Q4a] 
New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  13,  109-111. 

2.  On  the  Cayley- Veronese  class  of  configurations.  [Q4a] 

Diss.     Johns  Hopkins  Univ.   Lancaster,    Pa.  :    New  Era    Printing   Co. 

pp.  22. 
(Cf.  1905.) 

Castelnuovo,  G.  e  Enriques,  F.     Sur  les  integrales  simples  de  premiere  espece  d'une 
surface  ou  d'une  varicte  algebrique  a  plusieurs  dimensions.  [Q2c)3] 

Paris,  Ann.  sci.  fie.  norm.  (3),  23,  339-366. 

Catania,  S.     Sul  concetto  di  s))azio  c  di  dimensione  nella  geometria  elementare. 

Pitagora,  Palermo,  12,  113-117.  [Vldj 

Clairin,  J.     Sur  les  transformations  des  systemes  d'equations  aux  derivc'es  partiejles 
du  second  ordre.  [P*6] 

Paris,  C.-R.  Acad,  sc,  142,  867-869. 

Coble,  A.  B.     The  linear  relations  among  the  minors  of  symmetric  determinants. 
Baltimore,  Md.,  Johns  Hopkins  Univ.  Circ,  1906,  86-90.  [K»2j 

Donder,  T.  de.     Sur  la  condition  des  6  points.  [Qla^] 

Bruxelles,  Bull.  Acad.  Roy.,  1906,  638-650. 

Eiesland,  J.     On  the  integration  of  a  system  of  differential  equations  in  kinematics. 
Amer.  J.  Math.,  Baltimore,  Md.,  28,  17-42.  [Rli] 

(Cf.  Craig,  1898  ;  Laura,  1907,  and  Eiesland,  Amer.  J.  Math.,  20  (1898), 
245-252.) 

Engel,  F.     Eine  neue  geometrische  Eigenschaft  der  Lieschen  Elementvere  nc. 

Leipzig,  Ber.  Ges.  Wiss.,  58,  323-340.  [P«6e] 
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Enriques,  F.     Prohlemi  di  scienza.  [Vld,  Ql,  a] 

Bologna  :   Zanichelli.     pp.  iv  +  593.     (Chap.  IV.)     2  ed.,  1910. 
Reviews:  by  A.  Garbasso,  Boll.  bibl.  st.  sc.  mat.,  Torino  (2),  10,  33-37; 

Mind,  London  (n.s.),  No.  65  (1908),  132-133. 
Trans.  German,  1910.     [French  trans.,  1908,  dees  not  give  Chap.  IV.] 

Pr6chet,  M.     Sur  quelques  points  du  calcul  fonctionnel.  [Q2a] 

Palermo,  Rend.  Circ.  mat.,  22,  1-74. 
Paris :   Gauthier-Villars. 
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Paris,  C.-R.  Acad,  sc,  142,  74-77. 

2.  Sur  les  transformations  ponctuelles.  [P*6fJ 

Paris,  Bull.  Soc  math.,  34,  71-84. 

Hahn,  H.     tlber  das  allgemeine  Problem  der  Variati(,nsrechnung,  [C2h] 

MonHfte.  Math.  Phys.,  Wien,  17,  295-304. 

Halsted,  G.  B.     Geometry,  Non-euclidean.  [Ql] 

Encycl.  Americana  (new  ed.), 

Haskell,  M.  W.     The  resolution  of  any  collineation  into  perspective  reflections. 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  7,  361-309.  [P*l] 

"  -   1       A  . 
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siones.  [K*4c] 

Buenos  Ayres,  Anal.  Soc.  Cient.  Arg.,  62,  225-242. 
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Hamburg,  Mitt.  Math.  Ges.,  4,  253-255. 
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Meinecke,W.  Die  Bedeutung  derNicht -Euklidischen  Geometrie  in  ihrcm  Verhaltnis 
zu  Kants  Theorie  der  mathematischen  Erkenntnis.  [Vld] 

Kantstudien,  Berlin.  11,  209-232. 
Merlin,  E.     1.  Sur  une  famille  de  reseaux  conjugues  a  uno  memo  congruence. 

Paris,  C.-R.  Acad,  sc,  142,  139-142.     '  [NH] 
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Jahresber.  D.  MathVer.,  Leipzig,  Ergbd.  1.     pp.  viii  +  278.     8  M. 
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D.  MathYer.,  Leipzig,  15,  286  ;  MonHfte  Math.  Phys.,  Wien,  18,  45  ; 

Boll.  bibl.  St.  sc.  mat.,  Torino,  9,  103-104  ;   Arch.  Math.,  Leipzig  (3), 

12,  180  ;   Bibl.  math.,  Leipzig  (3),  7,  406-418  ;   Rev.  gen.  sci.,  Paris, 

18,  595  ;   Enseign.  math.,  Paris,  9,  333. 

Sommerville,  D.  M.  Y.     1.   On  the  number  of  independent  conditions  involved  in 
the  vanishing  of  a  rectangular  array.  [L^J  a,  N'2j] 

Edinburgh,  Proc.  Math.  Soc.,  24,  2-6. 

(Cf.  Cayley,  1843,  E.  J.  Nanson   and  R.  F.  Muirhead,    Math.    Quest. 
Educ.  Times,  London,  69,  52  ;   71,  121-122.) 

2.   Question  15925.     [Construction  of  the  bisectors  of  an  angle  in  the 

Cayley-Klein  projective  metric]  [Ql^OC] 

Math.  Quest.  Educ.  Times,  London  (2),  10,  93-94. 

Steingraber,  W.     tlber  partielle  Differentialgleichungen  erster  Ordnung  im  R4. 

Diss.     Greifswald.     pp.  46.  lQ2c)8j 

Stromquist,  C.  E.     On  geometries  in  which  circles  are  the  shortest  lines.    [Qld,  e;8] 
New  York.  N.Y.,  Trans.  Amer.  Math.  Soc,  7,  175-183. 
Abstract  in  New  York,  N.Y.,  Bull.  Amer.  Math.  Soc,  9,  396  (1903). 

Study,    E.     1.  tJber    nichteuklidische    und    Liniengeometrie.     Nicht    gehaltene 
Vortrage  V-XII.  [Ql  (NH)] 

Jahresber.  D.  MathVer.,  Leipzig,  15,  476-527. 
[Continuation  of  1900".] 

2.  Sugli  enti  analitici.  [Q2c)3] 

Palermo,  Rend.  Circ.  mat.,  21,  345-359. 

(Cf.  Segre,  1892^) 
Tichomandrickij,  M.  A.     [Differential  geometry  of  space  01  n  dimensions.     Pre- 
sented for  Russian  students  after  L.  Bianchi.]     (Russian.)  [0*j 

Charikov,  Ann.  Univ.,  1908,  No.  3-4,  1-16. 

Tietze,  H.     Zur  Analysis  situs  mehrdiraensionaler  Mannigfaltigkeiten.         [Q3b,  c] 
Wien,  SitzBer.  Ak.  Wiss.,  115,  841-846. 

Tilly,  J.  M.  de.     Les  premiers  principes  de  la  geometric  (exposes  rigoureusement  et 

avec  le  nombre  minimum  de  postulats,  en  admettant  la  definition  de  la  droite 

donnee  par  Euclide).  [Ql  aj 

Mathesis,  Gand  (3),  6,  5-14. 

TofEoletti,  C.     Osservazioni  sull'  equivalenza  delle  superficie  piane.  [Qla] 

Riv.  fis.  mat.  sc.  nat.,  Pavia,  72,  117-119. 

Torelli,  R.     Sopra  certe  estensioni  del  teorema  di  Noether  Af  ^  Bip.  [Q2c/3] 

Torino,  Atti  Ace  sc,  41,  224-234  {186-196}. 
(Cf.  Noether,  1869*;   Severi,  1902^.) 

Vahlen,  K.  T.     t)ber  Stetigkeit  und  Messbarkeit.  [Qla] 

Jahresber.  D.  MathVer.,  Leipzig,  15,  214-215. 
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Vari6ak,  V.     1.  O  transforniacijama  uravniniLobacevskoga.     [On  the  transforma- 
tions of  the  Lobachevsky  plane.]  [Qlb  (P)] 
Agram,  Rad  Jugoslav.  Akad.,  165,  50-80.     (With  Resume  in  German.) 

Op'cena  jednadzba  pravca  u  hiperbohioj  ravnini.     [General  equation  of 


straight  lines  in  the  hj^perbolic  plane.]  [Ql  b  (Kl,  6)] 

Agram,  Rad  Jugoslav.  Akad.,  167,  107-188.     (With  Resume  in  German.) 

Veblen,  O.     1.  The  foundations  of  geometrj' :    an  historical  sketch  and  a  simple 
example.  [Qla,  d] 

Pop.  Sc.  Mon.,  New  York,  N.Y.,  68,  21-28. 

2.  (IFtiA  W.  H.  Bussey. )    Finite  projective  geometries.  [Qld] 

New  York,  N.Y.,  Trans.  Amcr.  Math.  Soc,  7,  241-259. 

Vessiot,  E.     Sur  1' interpretation  mecanique  des  transformations  de  contact  in- 
finitesimales.  [P*6e] 

Paris,  Bull.  Soc.  math.,  34,  230-269. 

Watson,  G.  N.     The  general  solution  of  Laplace's  equation  in  n  dimensions. 

Mess.  Math.,  Cambridge  (2),  36,  98-106.  [R5ca] 

Weinstein,  B.     Die  philosophischen  Grundlagen  der  W^issenschaften.     Vorlesungen 
gehalten  an  der  UniversitJit  Berlin.  [Vld] 

Leipzig  :    Teubner.     pp.  xiv  +  543.     9  M. 

Whitehead,  A.  N.     1.   The  axioms  of  projective  geometry.  [Qla,  d] 

(!amb.  Univ.  Press,     pp.  vi  +  64.     (Cambridge  Tracts  in  Mathematics 

and  Mathematical  Physics,  No.  4.)     2,9.  6d. 
Chap.  T.,  trans.  French,  1907^. 
Reviews :    Bull.  sci.  math.,  Paris  (2),  31,  81  -82  ;   Rev.  gen.  sci.,  18,  293  ; 

Nature,  London,  76,  246. 

2.  On  mathematical  concepts  of  the  material  world.  [Qla] 

London,  Phil.  Trans.  R.  Soc,  205  A,  465-525.     [Read,  Dec.  7,  1905.] 
London,  Proc.  R.  Soc.  (A)  77,  290-291.    [Abstract.] 

Wilson,  E.  B.     Note  on  integrating  factors.  [Q2ej9] 

Ann.  Math.,  Cambridge,  Mass.  (2),  7,  1.55-160. 

Wolffing,  E.     Kettenkomitanten  und  Ketten  von  Polarsystemen.  [Q2c)8] 

Math.  natw.  Mitt.,  Stuttgart  (2),  8,  27-31. 

Wright,  J.  E.     Correspondences  and  the  theorv  of  groups.  [Q2c)8] 

New  York,  N.Y.,  Trans.  Amer.  Math".  Soc,  7,  391-400. 

Young,  W.  H.  and  Young,  G.  C.     The  theory  of  sets  of  points.  [J5b,  VI aa] 

Camb.  Univ.  Press,      pp.  xii  +  316.     12*-. 
(Bibliography,  pp.  294-309.) 

Zeuthen,  H.  G.     1.  Gebrauch  und  Missbrauch  historischer  Benennungen  in  der 
Mathematik.  [V2b] 

Verb,  intern.  MathKongr.,  3  (Heidelberg),  536-542. 
Bonnes   et   mauvaises  designations    historiques.      [Resume   par  P.  Mansion.] 

Mathesis,  Gand  (2),  6,  69-70. 

[Axiom  of  Archimedes  should  be  Axiom  of  Eudoxus.] 

2.  Abzahlende  Methoden.  [N»2] 

Encykl.  math.  Wiss.,  Leipzig,  III.^,  257-312. 

Anon.     [Report  of  the  Commission  on  the  fourth  award  of  the  Lobacevskij -prize.] 

(Russian.)  [V2b5] 

Kazan,  Tzv.  fiz.-mat.  Obsc.  (2),  15,  No.  3,  105-118.     Abstract  in  French, 

pp. 135-136. 
[Report  by  D.Zejliger  on  the  works  of  B.  Levi,  who  obtained  honourable 
mention.  ] 
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Baire,  R.     Sur  la  non-applicabilite  rie  deux  continus  a  n  et  n  +  p  dimensions. 

Bull.  sci.  math.,  Paris  (2),  31,  94-99.  [P*5] 

Paris,  C.-R.  Acad.  Sc,  144,  318-321. 

Barrau,  J.  A.  1.  Das  Analogon  des  Biischels  von  Stephanos  im  siebendimensionalen 
Raum.  [M«5] 

Nieuw  Arch.  Wisk.,  Amsterdam  (2),  7,  406-408. 

2.   De    uitbreiding   der   configuratie   van    Kummer    op    ruimten   van 

(2/*  —  1 )  af metingen.  [Q4a] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  16,  205-212,  1  pi. 
The  extension  of  the  configuration  of  Kummer  to  spaces  of  (2^—  1)  dimensions. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  10,  263-270,  1  pi.        ' 

Bateman,  H.  and  Sommerville,  D.  M.  Y.  Question  16009.  Six  hyperspheres  touch 
in  succession  so  that  each  one  touches  two  others,  the  contact  being  of  the 
same  kind  in  each  case.  Prove  that  the  six  points  of  contact  lie  on  a  hyper- 
sphere.  Extend  the  theorem  to  a  space  of  2n  dimensions.  (Solution  and 
generalization  for  non-euclidean  space  of  n  dimensions  by  Sommerville.) 

Math.  Quest.  Educ.  Times,  London  (n.s.),  11,  57-61.    [K^e,  8,  Qlb  (K18)] 

Bertini,  E.  Introduzione  alia  geometria  proiettiva  degli  iperspazi,  con  appendice 
sulle  curve  algebriche  e  loro  singolarita.  [Vla»j,  L',  M*l,  M'l] 

Pisa  :    Spoerri.     pp.  vi  -j-  426. 

Reviews:  Bull.  sci.  math.,  Paris  ^2),  31,  137-138;  New  York,  N.Y., 
Bull.  Amer.  Math.  Soc.  (2),  14,  450-451  ;  Boll,  bibliogr.  st.  sc.  mat., 
Torino,  10,  37-51  ;  Prag,  Oasopis  Math.  Fys..  37,  557-558  ;  Arch. 
Math.,  Leipzig  (3),  14,  244-246 ;    MonHfte  Math.  Phys.,  Wien,  21,  5. 

Boer,  M.  J.  de.     De  rationale  krommen  van  den  vijfden  graad  in  R5  en  R4.     [M*4a] 
Proefschrift.     Schiedam:    H.  A.  M.  Roelants.     pp.128. 

Bolyai,  J.     Appendix Facsimile  edition,  edited  by  Bias  de  Ders. 

pp.  iii  -f  28.     3,20  M.  [Qlb  (K,  20e)] 

Borgmann,  A.  J.     [Kant's  theory  of  space  and  time.]     (Russian.)  [Vld] 

2urn.  Min.  narodn.  pro  vesc.,  S.  Peterbur^,  No.  8,  259-307. 

Bourlet,  C.     La  notion  de  groupe  et  la  theorie  des  iiaralleles.  [Qlaa] 

En.seign.  Math.,  Paris.  9,  198-201. 
[Reprint  of  introduction  to  1906.] 

Brouwer,  L.  E.  J.     Over  de  grondslagen  der  Wiskunde.  [VI  d] 

Proefschrift.     Amsterdam  :    Maas  and  van  Suchtelen.     pp.  182. 
Reviews:    by  Mannoury,   Amsterdam,  Nieuw  Arch.  Wisk.  (2),  8,  176-180 
(Reply  by  Bromver,  326-328);  Wisk.  tijdschr.,  4  (1907-08),  33-35. 

Brusotti,  L     Ricerche  sui  fasci  di  quadriche  in  uno  spazio  ad  n  dimensioni.      [L*17] 
Palermo,  Rend.  Circ.  Mat.,  23,  265-299. 

Carath§odory,  C.  tjber  den  Variabilitiitsbereich  der  Koeffizienten  von  Potenzreihen, 
die  gegebene  Werte  nicht  annehmen.  [Q2c)8] 

Math.  Ann.,  Leipzig,  64,  95-115. 

Combebiac,  G.     I.  Les  trois  concepts  geometriqucs.  [Vld,  Qla,  Job] 

Enseign.  math.,  Paris,  9,  99-106. 

2.   Sur  la  determination  des  metriques.  [Qlea] 

Enseign.  math.,  Paris,  9,  179-185. 

Cutroni,  F.     Alcuni  teoremi  di  geometria.  negli  spazii  a  n  dimensioni.     Nota  I. 
Parailelismo  e  perpendicolarita.     (1907).     Nt  tx  II.  Oli  angoli.     (1908).     [K»J 
Messina  :   D'Angelo.     pp.  10  and  17. 
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Dehn,  M.  und  Heegaard,  P.     Analysis  Situs.  [Q3] 

Enzykl.  math.  Wiss.,  Leipzig,  III  1,  153-220. 

(Cf.  Steinitz,  1908.) 

Del  Re,  A.     Sulla  decomposizione  delle  omografie  in  omologia.  [P*lc,  d] 

Napoli,  Rend.  Ace.  Sc.  (4),  1,  319-321. 

Dingier,  H.     Ueber  die  Grundlagen  der  Euklidischen  Geometric.  [Qla] 

Aschaffenburg,  Mitt.  natw.  Ver.,  6,  53-60. 

Donder,  T.  de.     Sur  les  relations  de  quatre  points.  [Qlay] 

Bruxclles,  Bull.  Acad.  Roy.,  1907,  639-651;    1908,  779-794. 
Rapport  par  C.  J.  de  la  Vallee  Poussin.     Ibid.,  381-383. 

Enriques,  F.     I.    {With  F.  Seweti).     Intorno  alle  superficie  iperellittiche.       [M«7d] 
Roma,  Rend.  Ace.  Lincei  (5).  16i,  443-453. 

2.   Prinzipien  der  Geometrie.  [Vla/c,  Ql.  a,  a.  y,  d,  ea,  Vld] 

Encykl.  math.  Wiss.,  Ill  A,  B  1,  1-129.    Fiench  ed.  by  F.  Meyer,  III  1, 

1-147  (1911). 
(>S'ce  ScHWEiTZKi?,  1909'.) 

3.  Fragen    der   Elementargcometrie.     Aufsatze    von    U.    Amaldi,    E. 

Baroni,  R.  Bonola,  B.  Calo,  G.  Castelnuovo,  A.  Conti,  E.  Daniele,  F.  Enriques, 
A.  Giacomini,  A.  Guarducci,  G.  Vailati,  G.  Vitali.  Gesammelt  und  zusam- 
raengestellt  von  F.  Enriques. 

II.    Teil.    Die  geometrischen  Aufgaben,  ihre  Losuiig    und    Lcisbarkeit. 

(Deutsche  Ausgabe  von  H.   Fleischer.)     [Containing  Articles  VII- 

XIV  of  the  Italian  original.] 
I.   Teil.    Die  Grundlagen  der  Geometrie.      (Deutsche  Ausgabe  von  H. 

Thieme. ) 

(1)  F.     Enriques.     Uber    die    philosoi^hische    Bedeutung     der 

Fragen,  die  .sich  auf  die  Grundlagen  der  Geometrie  beziehen. 
(pp.  1-19.)  [VldJ 

(2)  F.  Enriques.     Bemerkungen  z.um  Unterricht  in  der  wissen- 

schaftlichen  Geometrie.     (pp.  20-37.)  [Vla/c] 

(3)  U.  Amaldi.     Ober  den  Begriff  der  Geraden  und  der  Ebene. 
(pp.  .38-97.)  [Qla] 

(4)  A.  Guarducci.     Kongruenz  und  Bewegung.     (pp.  98-128.) 

[Qla] 

(5)  G.  Vitali.     Ober  Anwendungen  des  Postulals  der  Stetigkeit 

in  der  eleraentaren  Geometrie.     (pp.  129-150.)  [Qla,  d] 

(6)  U.  Amaldi.     Ober  die  Lehre  von  der  Aquivalenz.      (pp.  151- 

202.)  [Qla] 

(7)  G.  Vailati.     Lehre  von  den  Proportionen.     (pp.  203-245.) 

(8)  R.  Bonola.     Ober  die  Parallelentheorie  und  iiber  die  nicht- 

euklidischen  Geometrien.     (pp.  246-363.)  [Ql,V2b/3,  7] 

Leipzig:   Teubner.      IL  Teil.      pp.  xii  +  348.      9  M.      1907.      I.  Teil. 

pp.  X  +  366.     10  M.     1911. 
[Trans,  of  1900.] 
Reviews:    New  York,  N.Y.,  Bull.  Amer.  Math.  Sec.  (2),  15,  256-258; 

Prag,  Cas.  Math.  Fys.,  37,  555  -556  ;   Enseign.  math.,  Paris,  11,  322  ; 

Bull.  sci.  math..  Paris  (2),  33, 153  ;  Math,  gaz.,  London.  5,  128-131 ; 

Mathesis,  Gand  (3),  10,  161-163. 

Fane,   G.     1.  Kontinuierliche   geometrische   Gruppen.     Die   Gruppentheorie   als 
geometrisches  Einteilungsprinzip.  [J4f] 

Enzyklop.  math.  Wiss.,  Leipzig,  3„  289-388  (III,  AB4b). 

2.  Gegensatz  von  synthetischer  und  analytischer  Geometrie  in  seiner 

historischen  Entwicklung  im  XIX  Jahrhundcrt.  |Q2a] 

Enzyklop.  math.  Wiss.,  Leipzig,  3,  (III.  AB4a),  221-288.     (VI.    Mehr- 
dimensionalc  algebraische  Geometrie.) 
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Fick,  E.     Anfangsgriinde  der  analytischen  Geometrie  des  vicrfach  ausgedehnten 

Raumes.  [K^j 

Wiss.  Beilage  des  kgl.  humanist.  Gvmnasiums  Neuburg  a.  D.  fiir  das 

Studienjahr  1906-1907. 
Neuburg  a.  T>.  :   Griessmayer.     pp.  58. 

Galdeano,  Z.  G.  de.     Algunas  consideraciones  sobre  filosofia  y   ersenanza  de  la 
matematica.  "  [Vld] 

Zaragoza:   Tipografia  de  Eniilio  Casanal.     pp.  11.5. 
Supplement  to  the  Author's  Nueva  Enciclopedia  Matematica. 

Garbasso,  A.     Traiettorie  e  onde  luminose  in  un  mezzo  isotropo  qualunqne.  [T3ba^] 
Roma,  Rend.  Ace.  Lincei  (5),  IS,,  41-45,  518-525. 

Geissler.K.  1.  Neue  Darstellung  des  Grenziiberganges  und  des  Grenzbegriffes  durch 
Weitenbehaftungen  mit  besonderer  Beriicksichtigung  des  Schulunterrichts. 
Unterrichtsbl.  Math.,  Berlin,  13,  14-18.  [Vld] 

G6rard,  L.     Perversion  du  sens  deductif.  [Qlaa] 

Bull.  sci.  math.  phys.  elem.,  Paris,  13,  117-121. 

Giambelli,  G.  Z.     Sul  luogo  dei  punti  di  contatto  delle  ipersuperficie  di  due  dati 
sistemi  lineari.  [M'l  ] 

Palermo,  Rend.  Giro.  Mat.,  23,  302-306. 

(Cf.  LOKEJJZOLA,   1905.) 

Giudice,  F.     Deduzione  del  principio  d',,Archimede"  da  quelle  di  ,,continuita". 
Period,  mat.,  Livorno  (3),  5,  116-117.  [Qlal 

GodeauA,  L.     1.  Sur  une  extension  al'espace  d'un  thcoreme  de  Grassmann  [que 

les  droites  qui  rencontrent  en  des  couples  d'une  involution  les  cotes  corre- 

spondants  de  deux  triangles  donnes   dans  un  meme  plan  enveloppent  une 

courbe  de  la  troisieme  classe].  [M^l] 

Nouv.  Ann.  Math.,  Paris  (4),  7,  395-399. 

2.  Le  theoreme  de  Grassmann  dans  I'espace  a  w  dimensions.  [M'5] 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  16,  213-215. 
The  theorem  of  Grassmann  in  a  space  of  n  dimensions. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  10,  271-273. 

Hahn,  H.     tJber  die  nichtarchimedischen  Grossensysteme.  [Qld,  J5bJ 

Wien,  SitzBer.  Akad.  Wiss.,  116,  601-655. 

Halsted,  G.  B.     Even  perfect  measuring  impotent,  [Ql] 

Science,  New  York  (n.s.),  26,  551. 

Hinton,  C.  H.  An  episode  of  flatland,  or  how  a  i)Ianc  folk  discovered  the  third 
dimension,  to  which  is  added  an  outline  of  the  history  of  Unsea.  [Q2a] 

London     Sonnenschein.     3s.  6d. 
Review  :  Nature,  London,  76,  246, 

Hjelmslev,  J.     1.  Kongruens  og  Symmetri.  [K^] 

Nyt  Tidss.  Math,,  Kjobenhavn,  18  B,  1-16. 

2.  Neuo  Begriindung  der  ebenen  Geometrie,  [Qla] 

Math.  Ann.,  Leipzig,  64,  449-474, 

Hostinsky,  B.     0  projektivni  definici  lihlu  dvou  rovin.     [On  the  projective  defini- 
tion of  the  angle  between  two  planes.]  [Qlea] 
Prag,  Cas.  Math.  Fys.,  36,  474-479. 

Huntingdon,  E.  V.  La  kontinuo :  Elementa  teorio  starigita  sur  la  ideo  de  ordo 
kun  aldono  pri  transfinitaj  nombroj,  Tradukita  de  la  angla  linguo  kun  la 
autoro  de  Raoul  Bricard.  [.J5h] 

Paris  •   Gauthier-Villars, 
[Trans,  of  1905.] 

Reviews :    Mathesis,  Gand  (3),  7,  126  ;   Nouv.  Ann.  Math.,  Paris  (4),  7j 
174  ;  MonHfte  Math.  Phys.,  Wien,  21,  20, 
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Jiirgens,  E.     II  concetto  della  multiplicita  continua  n  volte  infinita.  [J5b] 

Giorn.  mat.,  Napoli,  45,  1-6. 
[Trans,  of  1899  by  A.  Capelli.] 
Kagan,  \.     [The  foundations  of  geometry.     Sketch  of  the  History  of  the  develop- 
ment of  the  theories  on  the  foundations  of  geometry.]     (Russian.)      [V2bj8,  7] 
Odessa,     pp.  ii  +  558.     .3  pi. 

Odessa,  Zap.  Univ.,  108,  App.,  pp.  1-320  ;   109,  App.,  pp.  321-567. 
(Cf.  19042.) 
K5nig,  D.     A  tobbmeretu  ter  forgasainak  es  veges  forgascsoportjainak  analytikus 
targyalasa.       [Analytical  treatment  of  rotations  and  groups  of  rotations   in 
space  of  n  dimensions.]  [R3da,  J4fa] 

Math.  Phys.  L.,  Budapest,  16,  313-335,  373-390. 

Langenkamp,  O.     tJber  Saccheris  Untersuchungen  des  Parallelenaxioms.     [V2b'y] 
Diss.     Miinster.     pp.  30. 

Laura,  E.     Sulla  integrazione  di  un  sistema  di  quattro  equazioni  differenziali 
linear!  a  determinante  gobbo  per  mezzo  di  due  equazioni  di  Riccati.  [Rli] 

Torino,  Atti  Ace.  sc,  42,  1089-1108  {601-620};    43,  358-378. 
(Cf.  Craig,  1898  ;  Eiesland,  1906.) 
Lazzarini.     (U.   Bitii,   V.   Retail.)     Q.   3133.     Interpretation  g^ometrique  de  la 
correapondance  du  point  aux  coordonnees  («,  h,  c)  avec  la  sphere  (a;^  +  y*  + 
-s_l)(rti  -|_  ?^2  -f  c2  — 1)  +  4«a;  +  ^hy  +  4cz  =  0        [Explication  polydimen- 
sionale  par  U.  Bini.]  [Q2ca] 

Intermed.  Math.,  Paris,  14  (1907),  114-116,  182. 

Levi,  B.     1.  Geometric  proiettive  di  congruenza  e  geometric  proiettive  finite. 

New  York,  Trans.  Amer.  Math.  Soc,  8,  354-365.  [Qld] 

[Abstract  of  1904.]     (Cf.  Veblen,  1907^) 

2.  II  teorema  di  Desargues,  il  teorema  di  Pappo  e  I'esistenza  d'lma 

reciprocita  o  d'una  polarita.  [Qla] 

Ann.  mat.,  Milano  (3),  14,  171-186. 
[Correction  to  1904.] 
Liebmann,  H.     Elementare  Ableitung  der  nichteuklidischen  Trigonometrie. 

Leipzig,  Ber.  Ges.  Wiss.,  59,  187-210.  [Qlb  (K20e)] 

Loria,  G.     1.  II  passato  ed  il  presente  delle  principali  tcorie  geometriche.     [V2ba,y3] 

Terzo  edizione  accresciuta  di  uno  sguardo  alio  sviluppo  della  geometria 

in  quest'  ultimo  decennio. 
Torino,  Carlo  Clausen,  Hans  Rinck  succ,  pp.  xxiii  +  475.  8,50  1. 
Reviews:  Bull.  sci.  math.,  Paris  (2),  33,  69;  Math,  gaz.,  London,  4, 
341  ;  Bibl.  math.,  Leipzig  (3),  9,  352-354  ;  Nature,  London,  81, 
361-3G2  ;  New  York,  N.Y.,  Bull.  Araer.  Math.  Soc.  (2),  15,  402- 
403  ;  Porto,  Ann.  Sci.  Acad.,  4,  244  ;  MonHfte.  Math.  Phys.,  Wien, 
21,  4  ;  Enseign.  math.,  Paris,  12,  162  ;  Boll,  bibliogr.  st.  sc.  mat., 
Torino,  11,  100-101  ;    Cas.  Math.  Fys.,  Prag,  38,  313-314. 

2.  Esiste  lo  spazio  a  quattro  dimensioni  ?  [Q2a] 

Geneva,  Atti  Soc.  ligustica  sci.  nat.  geogr.,  18,  10- lo. 
Ltiroth,  J.     Zur  Transformation  der  Koordinaten  in  Raumen  konstanter  Kriim- 
mung.  [Qla^] 

Palermo,  Rend.  Circ.  Mat.,  23,  163-168. 
Maclnnes,  C.  R.     Finite  planes  with  less  than  eight  points  on  a  line.  [Qld] 

Amer.  Math.  Mon.,  Kidder,  Mo.,  14,  171-174. 
Magener,   A.     Anallagmatische   Punktkoordination   im    Kugelgebusch   und   ihre 
Anwendung  auf  die  nichteuklidische  Geometric.  [QIp^I 

Diss.     Strassburg.     56  S,  3  Taf. 
Mansion,  P.     L  Sur  une  note  de  geometric  gcnerale  de  M.  Blichfeldt  [1902i]. 

Bruxelles,  Ann.  Soc.  scient.,  31  A,  63-65.  [Qla] 
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Mansion,  P.     2.  Analyse  de  quelques  publications  ri'centes  sur  les  prineiy)es  de  la 
geomdtrie.     [Bonola,  1906i  ;   Halsted,  19043  ;   Wellstein,  1905.]         [Ql] 
Rev.  quest,  soient.,  Bruxelles  (3),  12,  615-629. 
Mathesis,  Gand  (3),  7,  Suppl.  IV,  pp.  15. 

Medici,  S.     Sui  gruppi  di  movimenti.  [J4fa] 

Roma,  Rend.  Aoc.  Lincei  (5),  16^,  166-174. 
[Abstract  of  1908-'.] 

Meyer,  E.     1.  t)ber  die  Analogic  zwischen  der  Geometrie  der  Punktprojcktivitaten 
einor  Geraden  und  der  Geometrie  der  Kreise  einer  Ebene.  [Q2ca] 

Jahresber.  D.  MathVer.,  16,  138-142. 

2.  tJber  die  Kongruenzaxiome  der  Geometrie.  [Qld] 

Math.  Ann.,  Leipzig,  64,  197-206. 

•     3.  Fllicheninhalts-   und   Voluraengleichheit   vom    projektiven   Stand- 

punkte.  [Ql(Pla)] 

Math.  Ann.,  Leipzig,  64,  207-230. 

4.   Pasealscher  Satz,  Desargues'scher  Satz  und  Nullsystem.  [QlaJ 

Arch.  Math.,  Leipzig  (3),  12,  246-248. 

Meyer,  W.  F.     1.  Zu  der  Abhandlung  des  Herrn  Neubcrg  jjtJber  drei  Sivtze  vcn 
Dr.  P.  Zeeman  Gz."  [K^l] 

Arch.  Math.,  Leipzig  (3),  12,  1-20,  151-158. 

{See  Arch.  Math.  (3),  11,  225-238  ;  Zeeman's  theorems  in  Wisk.  opg., 
Amsterdam,  8,  305  ;  9.  108.  The  following  two  theorems  are 
generalized  for  S„  :  (1)  If  four  points  are  so  related  that  the  projec- 
tions of  one  upon  the  triangle  formed  by  the  other  three  are  coUinear 
this  holds  also  for  the  others  ;  (2)  If  one  of  five  points  in  space  lie 
on  the  ruled  surface  determined  by  the  altitudes  of  the  tetrahedron 
determined  by  the  other  four,  this  holds  for  all.) 

2.  Zur  Theorie  der  konfokalen  Gebilde  zweiter  Ordnung.         [L'lO,  P^l] 

Leipzig,  Ber.  Ges.  Wiss.,  59,  229-262. 

[Extension  to  n  dimensions  of  two  theorems,  one  of  Smith  and  Durrande 
(Staude,  Enzykl.  math.  Wiss.,  3^,  208  ;  Griibler,  ih.,  4,,  277  ;  H.  A. 
Smith,  London,  Proc.  Math.  Soc,  2  (1869),  198);  the  other  Ivory's.] 
See  1900. 
Minkowski,  H.     Diophantische  Approximationen.     Eine  Einfiihrung  in  die  Zahlen- 
theorie.  (Mathematische  Vorlesungen  an  der  Universitiit  Gottingen  II.)  [Qld] 
Leipzig  ;   Teubner.     pp.  viii  +  235.     8  M. 
Review  :  Jahresber.  D.  MathVer.,  Leipzig,  16,  469. 

Moore,  C.  L.  E.     Circles  orthogonal  to  a  given  sphere.  [Qle)3] 

Ann.  Math.,  Cambridge,  Mass.  (2),  8,  57-72. 

Moore,  R.  L.     Geometry  in  which  the  sum  of  the  angles  of  every  triangle  is  two 
right  angles.  [Qld] 

New  York,  Trans.  Amcr.  Math.  Soc,  8.  369-378. 

Nanson,  E.  J.  and  Sommerville.  Ti.  M.  Y.  Question  15986.  (With  solution  and 
generalization  by  D.  M.  Y.  Sommerville.)  Given  m  linear  homogeneous 
equations  in  m  +  n  variables  and  given  also  n  linearly  independent  solutions, 
eliminate  the  in  -\-  n  variables  ;  that  is,  find  the  condition  that  the  given 
equations  mav  have  a  solution  linearly  independent  of  the  n  given  solutions. 
Math.  Quest.  Educ.  Times,  London  (n.s.),  11,  24-25.  [K'^ll] 

(Cf.  d'Ovidio,  1877^  ;  and  F.  Giudice,  G.  mat.,  Napoli,  41  (1903),  207.) 

Oss,  S.  L.  van.     Evenwicht  van  krachten-  en  rotatie-systemen  in  R^.     [R3da,  4e] 
Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  15,  818-823. 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  9,  820-825.     (English.) 

P^re?  del  Pulgar,  J.  A.     Ensayo  de  geometria  analitica  noeuclidiana.  [Qlb  (K)] 

Madrid,  Rev.  R.  Acad,  cienc,  5,  340-358,  429-453,  511-538. 
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Petronievics,  B.     Die  typischen  Geometrien  und  das  Unendlichc.  [Qld] 

Heidelberg:    C.  Winter,     pp.  viii  +  88.     3  M. 

Reviews  :  bv  G.  B.  Mfathews],  Nature,  London,  77,  28  ;  JfonHfte  Math., 
Phj's.,  Wien,  21,  27. 

Pirondini,  G.     Contributo  alia  teoria  delle  caiistiche  cd  anti-caustiche. 

Giorn.  mat.,  Napoli,  45,  48-65.  [Ql  (02q/3)] 

Poincar6,  H.     1.  Les  fonctions  analytiques  de  deux  variables  et  la  representation 
conforme.  [Ql,  2c/3] 

Palermo,  Rend.  Circ.  Mat.,  23,  185-220. 

2.  Der    Wert    der    Wi'^senschaft.     Mit    Genehmigung    des    Verf.    ins 

Deutsche  iibertragen  von  E.  Weber.      Mit  Anmerkungen  und  Zusatzen  von 

H.  Weber,  und  einem  Bildnis  des  Verf.  [Vld,  Q2] 

Leipzig:      Teubner.     pp.     v  +  252.     (Wissenschaft     und     Hvpothese, 

Bd.  II).     3,60  M. 
[Trans,  of  lOOo^.] 

Reviews:  Jahre.ber.  D.  Math Ver.,  Leipzig,  15  (1900),  341-342  ;  Nyt 
Tid3s.  Mat.,  Kjobenhavn,  B  1907,  20-21  ;  MonHfte  Math.  Phys., 
Wien,  18  (1907),  33  ;  Lembers,  Zbirn.  Sekc.  Mat.  Prirod,  Likarsk, 
12  (1908),  13-14. 

Predella,  P.     Ricerche  sulle  coppie  di  quadriehe  di  uno  spazio  ad  «  dimensioni. 

Torino,  Atti  Ace.  sc.,  42,  937-958  {473-494}.  [L»17j 

Privorszky,  A.     Nehany  abszolut  geometriai  elemi  tetoirol.     [On  some  elementary 
theorems  of  absolute  geometry.]  [Qlb  (K)] 

Math.  Phys.  L.,  Budapest,  16,  126-140. 

Reichel,  W.     Uber  trilineare  alternierende  Formen  in  sechs  und  sieben  Verander- 
lichen  und  die  durch  sie  definierten  geometrischen  Gebilde.  [P^l,  Q2c3] 

Diss.     Greifswald.     pp.  59. 

Richard,  J.     Sur  la  nature  des  axiomes  de  la  geometric.  [Vld] 

Enseign.  math.,  Paris,  9  (1907),  463-473  ;  10  (1908),  60-65. 

Riquier,  C.     Sur  les  systemes  d'equations  aux  dcrivees  partielles  auxqucls  con- 

duisent :    1"  I'etude  des  deformations  finies  d'un  milieu  continu  dans  res[)ace 

a  n  dimensions  ;   2"  la  determination  des  systemes  de  coordonnees  curvilignes 

orthogonales  a  n  variables.  [T2a^i,  0^2] 

Paris,  C.-R.  Acad.  Sc,  145,  1137-1139. 

Rosati,  C.      Un'  osservazione  sugli  inviluppi  dei  si.stomi  algebrici  di  curve  appar- 
tenenti  ad  una  superficie  algebrica.  [M*ld] 

Roma,  Rend.  Ace.  Lincei  (5),  16i,  952-957. 

Saminskij,    L.       KpHTHKa    MeTareoMexpimecKHX't    odoSinenitt.       [Criticism     of 
metageometrical  generalizations.]  L'Vld] 

Voprosy  filosof.  i  psichol.,  Moskva,  18,  No.  87,  135-167. 

Schoute,  P.  H.     1.  Regelmassige  Schnitte  und  Projcktionen  des  Hundertzwanzig- 
zelles  und  des  Sechshundertzelles  im  vierdimensionalen  Raimie.  [KMcJ 

Amsterdam,  Verb.  K.  Akad.  Wet.,  le  Sect.,  pp.  32,  18  pi. 
[Continuation  of  1893".] 

2.   Over  de  doorsnee  van  het  maatpolytoop  M«  der  ruimtc  R„  met  ecn 

centrale  ruimte  R,,  _  ,  loodrecht  op  een  diagonaal.  [K*4f  J 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  16,  467-481,  1  pi. 
The  section  of  the  raeasure-polytope  M,,  of  space  Sp,,  with  a  central   space 

Sp„  _  ,  perpendicular  to  a  diagonal. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  10,  485-499,  1  pi. 

(.S340)  Q 
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Schuh,  1.  Over  do  incctkundige  plaats  van  de  gemeenschappelijke  jiuntepaaren 
van  n  -\-  I  bundels  van  («  — l)-dimensionale  varieteiten  in  een  ruimte  van  n 
afmetingen.  [M^lfJ 

Amsterdam,  Vcisl.  Wis.  Mat.  Afd.  K.  Akad.  Wet.,  15,  633-6.38. 
The  locus  of  the  pairs  of  common  points  of  w  +  1  pencils  of  (w  — l)-dimensional 

varieties  in  a  space  of  n  dimensions. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  9,  573-577. 

2.   Over  de  meetkundige  plaats  der  jnintcn  in  liet  vlak,  waarvan  de 

som  der  afstanden  tot  m  gegeben  rechten  standvastig  is,  en  analoge  vragen 
in  de  ruimte  van  drie  en  meer  afmetingen.  [M'SJ 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  15,  871-873. 

[Extract  from  1908i.] 

Scorza,  G.  Intorno  alle  corrispondenze  (p,p)  suUe  curve  di  genere  ^^  e  ad  alcuno 
loro  applicazioni.  [0^4] 

Torino,  Atti  Ace.  sc,  42,  1080-1089  {592-601}. 

Scrosoppi,  P.  Invarianti  diijferenziali  dei  sistemi  di  due  equazioni  lincari  ed 
omogenee  a  derivate  parziali  del  primo  ordine.  [Q2c/3] 

Venezia,  Atti  1st.  Ven.,  66.,  681-695. 

Segre.  C.     1.  Le  congruenze  rettilinee  W  aderenti  a  due  superficie  rigate.        [N^\] 
Torino,  Atti  Ace.  sc,  42,  539-550  {335-346}. 

2.  iSu  una  classe  di  superficie  degli  iperspazi  legata  colle  equazioni  lineari 

alle  derivate  parziali  di  2"  ordine.  [0^2,  Q2c/3] 

Torino,  Atti  Ace.  sc,  42,  1047-1079  {559-591}. 

Severi,  F.  Alcunc  jiroposizidiii  fondamentali  per  la  gcometria  sullc  varieta  alge- 
brichc.  [M'id] 

Roma,  Rend.  Aec.  Lincei  (5),  16^,  337-344. 

Sittignani,  M.     SulF  indimostrabilita  del  postulato  di  Euclide.  [Qla,  a] 

Period,  mat.,  Livorno  (3),  5,  121-130. 

Sommerville,  1).  M.  Y.     1.   On  certain  projective  configurations  in  s])aee  of  n  dimen- 
sions and  a  related  problem  in  arrangements.  [Qld,  4a,  N''2a] 
Edinburgh,  Proc.  Math.  Soc,  25,  80-90. 

2.   On  links  and  knots  in  Euclidean  space  of  n  dimensions.     [Q3,  W4] 

Mess.  Math.,  Cambridge,  (2),  36,  139-144. 

Stott,  A.  B.  1.  ( With  P.  H.  Schoute).  Over  vijf  parcn  uit  een  zclfdc  bron  afgcleide 
vicrdimensionale  cellen.  [K24caJ 

Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  16,  482-487. 
On  five  pairs  of  [semi-regidarj  four-dimensional  cells  derived  from [the 

six  regular  cells  of  8P4]. 

Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  10,  499-503. 

2.   On  models  of  three-dimensional  sections  of  regular  hypersolids  in 

space  of  four  dimensions.  [X9,  K-4c] 

Report  Brit.  Ass.,  77  (Leicester),  460-461. 

Study,  E.     Beitriige  zur  nichtcuklidische  Geometric.     T.,  II.,  III. 

I.  Gerade  und  Punkte  als  Extreme.  [Qla^] 

II.  Die  Begriffe  Links  und  Rechts  in  der  elliptischen  Geometric 

(Cf.  1900',  19062.),         ,  [Qlc(K13a),R3d/3l 

III.  Schraubenfliichen  als  Extreme.  [Qlb,  c(06a)i 
Amer.  J.  math.,  Baltimore,  Md.,  29,  101-167. 

Szabo,  P.  Adatok  Gauss  es  Bolyai  levelezcsehez  es  Bolyai  Farkas  eletrajzahoz. 
[Contributions  to  the  correspondence  between  Gauss  and  Bolyai  and  to  Wolf- 
gang Bolyai's  biograph}^]  [V2b5] 

Math.  Termt.  Ert.,  Budapest,  25,  326-338,  with  1  facsimile. 

German  trans.,  1909. 
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Tanturri,  A.     Sopra  una  proprieta  della  superficie  di  Steiner  e  sua  estensione  agli 
spazi  superiori.  [M*4] 

Giorn.  mat.,  Napoli,  45,  291-297. 

Ulrich,  G.     Der  BegrifE  des  Raumes.  [Vld] 

Progr.  (142)  7,  Realsch.     Berlin,     pp.  33. 

VariiSak,  V.     1.  Bemerkunsr  zu  einem  Punktc  in  der  Festrede  L.  Schlesingers  iibcr 
Johann  Bolyai  [1903»,  p.  175].  [V2b8] 

Jahresber.  D.  MathVer.,  Leipzig,  16,  319-320. 
(Cf.  Engel,  18982,  p.  372.) 

2.  Prvi    osnivaci    neeuklidske    geometrije.     [The    founders    of    non- 

euclidean  geometry.]  [V2bi3] 

Agram,  Rad  Jugoslav.  Akad.,  169,  110-194.     (With  Resume  in  German.) 
[Address  delivered  to  the  Academy,  16  March,  1907.] 

Veblen,  0.     1.  Collineations  in  a  finite  projective  geometry.  [Qld] 

New  York,  Trans.  Amer.  Math.  Soc,  8,  360-368. 
(Cf.  Levi,  1907'.) 

2.  (WitJi  J.  H.  Maclagan-Wedderburn).     Non-desarguesian  and  non- 

pascalian  geometries.  [Qld] 

New  York,  Trans.  Amer.  Math.  Soc,  8,  379-388. 

(Cf.  L.  E.  Dickson,  On  finite  algebras,  Gottingen,  Nachr.  Ges.  Wiss.,  1905, 

358-393.) 

Whitehead,  A.  N.     1.  The  axioms  of  descriptive  geometry.  [Qla} 

Cambridge,  Univ.  Press.  (Cambridge  Tracts,  No.  5).  pp.  viii+74.  2s.  dd. 

Reviews:   Bull.  sci.  math.,  Paris  (2),  31,  147-148  :   Nature,  London,  76, 

246  ;   Phil.  Mag.,  London  (6),  15,  676  ;   Math,  gaz.,  London,  4,  287- 

290  ;  New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  15,  465-466. 

2.  Introduction  logique  a  la  geometric.  [Vld] 

Rev.  metaphys.,  Paris,  15,  34-39. 
[Trans,  of  19061,  Chap.  I.] 

Wickersheimer,  E.     La  geometric  non-euclidicnne.  [Ql] 

C.-R.  Ass.  fran?.  avanc.  sci.,  35  (Lyon),  26-32. 

Wijthoff,  W.  A.     De  regel  van  Neper  in  de  ruimte  van  vier  afmetingen.         [K^IO] 
Amsterdam,  Versl.  Wis.  Nat.  Afd.  K.  Akad.  Wet.,  15,  492-497. 
[Napier's  rule  in  space  of  four  tlimensiong.J     (English.) 
Amsterdam,  Proc.  Sci.  K.  Akad.  Wet.,  9,  529-534. 

Wilson,  E.  B.     Involutory  transformations  in  the  projective  group  and  its  sub- 
groups. [J4fa,  P*lc] 
Ann.  Math.,  Cambridge,  Mass.  (2),  8,  77-86, 

Young,  J.  W.     On  a  class  of  discontinuous  ^-groups  defined  by  normal  curves  of 
the  fourth  order  in  a  space  of  four  dimensions.  [J4e,  M*4a,  P*6] 

Palermo,  Rend.  Circ.  Mat.,  23,  97-106, 

1908. 

Abbott,   E.   A.     Platland.     Een   roman  van   vele  afmetingen.     Met  illustratics. 
Door :    Een  Vierkant.     Uit  het  Engelsch.     Tweede  druk.  [Q2a] 

Zalt-Bommel :    H.  J.  van  de  Garde  et  Co.     pp.  138. 
[Trans,  of  1884,  by  L.  van  Zanten  Jzn.] 
Review :   Amsterdam,  Nieuw.  Arch.  Wisk  (2),  9,  177. 

Andrade,  J.     Le  theoreme  d' Ampere-Stokes  et  le  postulatum  d'Euclide. 

[Ql  (B12c),  Rlj] 
Atti  congr.  intern,  mat.,  4  (Roma),  Roma,  II,  209-212. 

Andreini,  A.     Sulle  reti  di  poliedri  regolari  e  semiregolari  e  sulle  corrispondcnti 
reti  correlative.  [K*4c,  a,  g] 

Roma,  Mem.  Soc.  XL.  (3),  14,  75-129. 

(3340)  Q  2 
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Arnoux,  G.     Arithmetiqiie  graphique.     Les  espaces  arithmetiques.     Leurs  trans- 
formations.    (Essais  de  psychologic  et  de  metaphysique  positives.)  [Q*] 
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Roma,  Rend.  Ace.  Lincei  (5),  17i,  10-11. 
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formes  quadratiques.  2e.  memoire.  Recherches  sur  les  paralh'loedres 
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Jahresber.  I).  MathVer.,  Leipzig,  18,  03-64 ;  Math.  fJaz.,  London, 
4,  396-397. 
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superficie  aggiunte  e  da  tutte  le  ipersuperficie  dell'  iperspazio.  [M*2J 
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Amsterdam,  Nieuw  Arch.  Wisk.  (2),  8, 483-  495.  [Qlc  (K13a,  L22)] 

(Ste  Brouwer,  19092.) 
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McMahon,  J.     On  the  use  of  7i-io\d  [i:e.,  w-ply]  Ricmann  spaces  [of  three  dimen- 
sions] in  applied  mathematics.  [Q2c)3] 
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abgehalten  in  den  Jahren  1900  u.ff.) 
Haarlem  :   P.  Visser  Azn.     pp.  279.     8,50  M. 

Reviews:  Amsterdam,  Nieuw  Arch.  Wisk.  (2),  9,  199;  by  G.  B. 
M[athews], Nature,  London,  83,  518-5 1 9 ;  Math.  tJaz.,  London,  5, 208 ; 
Bull.  sci.  math.,  Paris  (2),  34,  122;  Mathesis,  Gand  (3),  10,  187; 
Wisk.  tijdschr.,  6,  263-264. 

Mansion,  P.     Sur  la  demonstration  du  postulatum  d'Euclide.  [Qlaa] 

Bruxelles,  Bull.  Acad.  Roj^,  1909,  727-728. 

Marietta,  G.  Sui  complessi  di  rette  del  primo  ordinc  dello  spuzio  a  quattro  dimen- 
sioni.  [N^l] 

Palermo,  Rend.  Circ.  mat.,  28,  353-399. 

Minkowski,  H.     1.  Raum  nnd  Zeit.     Vortrag,  gehaltcn  auf  der  80.Naturforscher- 

Versammlung  zu  Koln  am  21.  September  1908.     Mit  dem  Bildnis  H.  Min- 

kowskis  sowie  einem  Vorwort  von  A.  Gutzmer.  [Q2b] 

Leipzig :    Teubncr.     pp.  iv  +  14.     0,80  M. 

Reviews  :   Mathesis,  (Jand  (3),  9,  245  ;    Lemberg,  Zbirn.  Sekc.  Mat.Piirod 

Likarsk,  13,  22-23;  Deutsche  LitZ.,  32,  1525. 
Trans.  French,  1909";   English,  1909^;  Polish,  190<J*. 

— 2.  Espace  et  temps.  [Q2b] 

Paris,  Ann.  sci.  Ec.  norm.  (.'5),  26,  499-51 7- 
[Trans,  of  1909i.] 

— 3.   Space  and  time.  [Q2b] 

Calcutta,  Bull.  Mai+h.  Soc,  1,  135-141. 
[Trans,  of  1909'  by  G.  Prasad.] 

Miiller,    E.     Beitrage  zur  Grassmannschen  Ausdehnungslehre.  [B12c,  N*l] 

Wien,  SitzBer.  Ak.  Wiss.,  118,  1047-1076. 

Ogura,  K.     On  the  spherical  reciprocation  in  space  of  n  dimensions.  [P^2J 

Tokyo,  Sfi.  Buts.  Kw.  K.  (2),  5,  182-187. 

Palatini,  F.  1.  Sulle  varieta  algebriche  per  le  quali  sono  di  dimensione  minore 
deir  ordinario,  senza  riempire  lo  spazio  ambiente,  una  o  alcune  delle  varieta 
formate  da  spazi  seganti.  [M*la,  N82d] 

Torino,  Atti  Ace.  Sc,  44,  362-375  {254-267}. 

2.   Sul  numero  dcUe  rette  di  im  S„  soddisfacenti  ad  un  prodotto  di  con- 


dizioni  caratteristiche  indipendenti,  tali  da  formare  una  condizione  di  multi- 
plicita  2{n-l).  [N82g] 

Period,  mat.,  Livorno,  25,  163-175. 

FanneIli,M.     Sul  genere  aritmetico  di  una  varieta  complcta  intcrsczione  di  forme. 
Torino,  Atti  Ace.  Sc,  44,443-468  {315-340}.  [M'la,  N82a] 

Perazzo,  U.     Sopra  alcune  varieta  di  rette  ed  in  particolare  su  vari  tipi  di  complessi 
cubici.  [Q2ca] 

Torino,  Mem.  Ace.  Sc  (2),  59,  109-137. 
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Pirondini,  G.'    Essaid'une  theorieanalvtiqucdcslignesnon-euclidiennes. 

Porto,  Ann.  Sci.  Acad.,  5,  5-43,  91-128,  16(5-192.  [Qlb  (K,  6)] 

(A  suivre.) 

Poincar6,  H.     1.  Budoucnost  mathema'.iky.  [Vld] 

Prag,  Cas.  Math.  Fys.,  38,  129-149. 
[Trans,  of  1908i  by  B.  Bydzovsky.] 

Fund,  O.     Ueber  einen  fundamentalen  Satz  dcr  hypcrbolischen  Geometric. 

Berlin,  SitzBer.  Math.  Ges.,  8,  21  -22.  [Qlb  (K)] 

Rath,  E.     Das  sogenannte  Paradoxon  der  nichteukJidischen  Statik.  [R4f] 

Arch.  Math.,  Leipzig  (3),  14,  364-370. 

Reyes  y  Prosper,  V.     Orthocentre  d'un  triangle.  [Qlb(K20e)] 

Mathesis,  Gand  (3),  9,  265-266. 

Richmond,  H.  W.     1.   On  automorphic  functions  in  relation  to  the  general  theory 
of  algebraic  curves.  [M*l,  aj 

Q.  J.  Math.,  London,  40,  258-274.     (For  abstract,  .<!ee  1903».) 

2.   On  the  pa^rametric  representation  of  the  coordinates  of  points  on  a 

cubic  surface  in  space  of  four  dimensions.  [M*3] 

Cambridge,  Proc.  Phil.  Soc.,  15,  116. 

Riesz,  F.     Die  Genesis  des  Raumbegriffs.  [Vld] 

Math.  natw.  Ber.  Ungarn.,  Leipzig,  24,  309-353. 

[Trans,  of  1906.] 

Rohn,  K.     1.   Der  Biischel  von  Fliichen  zweitcn  Grades  im  Eaume  S„   und  ein 
(a  -\-  1)-Flach  in  besonderer  Beziehung  zu  ihni.  [L^19] 

Leipzig,  Abh.  Ges.  Wiss.,  31,  337-367. 

2.  Zwei  Flachen  zweiten  Grades  und  die  Tetraeder,  deren  Kanten  beide 

zugleich  tangieren.  [I^'^J 

Leipzig,  Ber.  Ges.  Wi.ss.,  61,  95-110 

Rosati,  C.     tSugli  spazi  normali  delle  varieta  algcbi'iche.  [M*2h] 

Venezia,  Atti  1st  Ven.,  68,  75-84. 

Rousseau,  T.     La  geometric  clcmcntaire  basec  sur  le  groupe  des  deplaeements. 

Enseign.  math.,  Pari.s,  11,  81-97.  [Qlaa] 

Sbrana,  U.     Sulle  varieta  ad  n  —  l  dimensioni  deformabili  nello  spazio  euclideo 
ad  n  dimensioni.  [0^2] 

Palermo,  Rend.  Circ.  mat.,  27,  1-45. 

Schoute,  P.  H.      On  the  angles  oi  the  regular  polvtopes  of  four-dimensional  sjiace. 
Amer.  J.  Math.,  Baltimore,  Md.,  31,  303-310.  [KHa,  cj 

S.'^hur,   F.     Grundlagen   der  Geometric.  [Qla] 

Leipzig:    Teubner.     pp.  x+  192.     6  M. 

Reviews:  Jahresber.  D.  MathVer.,  18,  117;  19,  83;  by  Kommerell, 
Arch.  Math.,  Leipzig,  (3),  16,  62-65  ;  Enseign.  math.,  Paris.  12, 
348;  by  B.  Levi,  Boll.  bif)liogr.  st.  sc.  mat.,  Torino,  12,  36-43;  Bull, 
sci.  math.,  Paris  (2),  34,  67-68. 

Schweitzer,  A.  R.     I.  Note  on  Enriques's  review  [1907^^1  of  the  foundations  of 
geometry.  [Q^*J 

New  York,  N.  Y.,  Bull.  Amer.  Math.  Soc.  (2),  15,  314-315. 

2.   A  theorv  of  geometrical  relations.  [QlaJ 

Amer.  J.  Math.,  Baltimore,  Md.,  31,  365-410. 

3.  Note  on  a  svsfcin  of  axioms  for  eeometry.  [Q'ft] 

New  York,  N.Y.,'  Trans.  Amer.  Math.  Soc,  10,  309-314. 

(See  Veblen,  19042.] 
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Scorza,  O.     1.  Sulle  varieta  a  quattro  dimensioni  di  S^  ('"^f))  i  cui  S,  tangenti  »i 
tagliano  a  due  a  due.  ''^  [M'lbj 

Palermo,  Rend.  Circ.  mat.,  27,  148-178. 

2.  Sopra  una  certa  classe  di  varieta  razionali.  [M'l,  b] 

Palermo,  Rend.  Circ.  mat.,  28,  400  401. 


3.   Le  superficie  a  curve  sezioni  di  genere  3.  [M*7c] 

Ann.  mat.,  Milano  (3),  16,  25(^-326. 

Severi,  F.     Fondamenti  per  la  geometria  sulle  varieta  algebriche.  [M^ld] 

Palermo,  Rend.  Circ.  mat.,  28,  33-87. 

Sforza,  G.     1.   Corpi  rotondi  e  baricentro  nella  metrica  projettiva.      [Ql  (06aa)] 
Torino,  Atti  Ace.  Sc,  44,  957-981  {693-717}. 

-2.  Ricerche   di   estensionimetria   differenziale   (integrale)   negli    spazi 

metrico-proiettivi ;     e  Aggiornamento.  [Ql  (0£a),  C2] 

Modena,  Mem.  Ace.  (3J,  8,  App.  21-40,  41-06,  117-120. 

3.  Suir  estensionimetria  ipersferica  di  L.  SchlaHi.  [K*7] 

Modena,  Atti  Soc.  nat.  mat.  (4),  11,  45-49. 

Snyder,  V.  1.  Surfaces  and  congruences  derived  from  the  cubic  variety  having 
a  double  line  in  four-dimensional  space.  [M*3,  Q2ca] 

Amer.  J.  Math.,  Baltimore,  Md.,  31,  147-166. 
(Cf.  Segre,  1887',  1888*.) 

— 2.   Surfaces  derived  from  the  cubic  variety  having  nine  double  points 

in  four-dimensional  space.  [M^3,  Q2ca] 

New  York,  N.Y.,  Trans.  Amer.  Math.  Soc,  10,  71-  78. 

Szabo,  P.  Beitrage  zum  Briefwechsel  zwischen  C.  F.  Gauss  und  W.  Bolyai  und  zur 
Biographic  von  W.  Bolyai.  [V2b5] 

Math.  natw.  Ber.  Ungarn.,  Leipzig,  25,  226-240. 
[Trans,  of  1907.] 

Veronese,  G.     La  geometric  non  archimedienne.  [Qldj 

Bull.  Sci.  Math.,  Paris  (2),  33,  186-204. 
[Trans,  of  1908.] 

Vogt,  W.  Synthetische  Theorie  der  Cliff ordschen  Parallelcn  und  der  linearen 
Linienorter  des  clliptischen  Raumes.  [Qlc  ^Kl  3a,  L'^2,  N^l)] 

Leipzig:   Teubner.     pp.  viii  +  58.     2,40  M.     (Hab.  schr.,  KarLruhe.) 
Reviews:   Jahresber.  D.  MathVer.,  18,  118. 

Wernicke,  P.     Die  Zahl  der  ordinaren  Kollineationstypen  in  R„_i.  [F^l] 

Jahresber.  D.  MathVer.,  Leipzig,  18,  397-398. 

Wright,  J.  E.     Differential  equations  admitting  a  given  group.  [Q2c)3] 

Amer.  J.  Math.,  Baltimore,  Md.,  31,  299-302. 

Young,  J.  W.  On  the  discontinuous  ^'-groups  defined  by  rational  normal  curves 
in  a  space  of  n  dimensions.  [J4e,  P^l,  M^4a] 

New  York,  N.Y.,  Bull.  Amer.  Math.  Soc.  (2),  16,  363-368. 

Zimmermsnn,  V.  Otsub-i,  o  cotiHnenirr  MarncrpaHAa  B.  <I>.  Karapia  „  OcHOBaHia 
reoMerpin."'  [Report  on  the  Thesis  "Foundations  of  Geometry"  [19041] 
presented  by  V.  Kagan  to  obtain  the  degree  of  Magister  Mathcseos. ]  [Ql ] 

Odessa,  Zap.  Univ.  (Official.  otd.),l,  1-67. 


1910. 

Abraham,  M.     SuU'  elettrodinamica  di  Minkowski.     (Vettori  e  tensori  di  quattro 
dimensioni.)  [Q2b] 

Palermo,  Rend.  Circ.  mat.,  30,  33-46. 
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Bateman,  H.     The  transformation  of  the  electrodynamical  equations.  [QScy] 

London,  Proc.  Math.  Soc.  (2),  8,  223-264. 

Beck,  H.  Kummers  Theorie  der  geradlinigen  Strahlsysteme  im  nicht-Euklidischen 
Kaume.  [Q](NM)] 

Berlin,  SitzBer.  Math.  Gcs.,  9,  59-70. 

Berkeley,  H.     Mysticism  in  modern  mathematics.  [Vld] 

Oxford  Univ.  Press,     pp.  xii  +  264.     8s. 
(Part  III,  "  Metageoraetry."     pp.  151-258.) 
Review:   by  Jourdain,  Mind,  London,  Jan.,  1911,  pp.  88-97. 

Bertini,  E.  Applicazione  della  geomctria  sopra  una  curva  alia  dimostrazione  di 
un  teorema  di  Geiser  [Math.  Ann.  1  (1869).]  [M«2] 

Palermo,  Rend.  Circ.  mat.,  30,  47-50. 

Bieberbach,  L.  Ueber  die  Bewegungsgruppen  dos  w-dimensionalen  euclidischen 
Raumes  mit  einem  endlichen  Fundamentalbereich.  [J4f a] 

Gottmgen,  Nachr.  Ges.  Wiss.,  1910,  75-84. 

Carslaw,  H.  S.  1.  The  Bolyai-Lobatschewsky  Non-Euclidean  geometry :  an 
elementary  interpretation  of  this  geometry,  and  some  results  which  follow  from 
this  interpretation.  [Qle^SJ 

Edinburgli,  Proc.  Math.  Soc,  28,  95-120. 

Noticed  by  G.  B.  M[athews],  Nature,  86, 192  -193.    Sec  also  Sommerville, 
1910^ 

2.  Gauss  and  non-euclidean  geometry.  [V2bS] 

Nature,  London,  84,  362. 

Chillemi,  G.     SuUe  superficie  iperellittiche  [nello  spazio  a  9  dimensioni].       [M'7d] 
Palermo,  Rend.  Circ.  mat.,  29,  164-168. 

Conwell,  G.  M.  The  3-space  PG  (3,  2)  [finite  projective  geometry  with  15  points] 
and  its  group.  [Qld] 

Ann.  Math.,  Cambridge,  Mass.  (2),  11,  60-76. 

Coolidge,  J.  L.    The  elements  of  non-euclidean  geometry.  [Vla/c] 

Oxford:    Clarendon  Press,     pp.291.     15.9. 

Reviews:   Phil.  Mag.,  London,  March,  1910,  445-446;   Nature,  London, 
82,  185  ;   New  York,  Bull.  Amer.  Math.  Soc.  (2),  16,  524-533. 

Dehn,  M.     Topologie.  [Q3] 

Chap.  JX  (pp.  174-196)  of  Pascal's  Repertorium,  1910,  Bd.  IL 

Enriques,  F.     Probleme  der  Wissenschaft.     tJbersetzt  von  K.  Grelling.     I.  Teil: 

Wirklichkeit  und  Logik  (pp.  x  -f  258  +  16) ;   II.  Teil :  Die  Grundbegriffe  der 

Wissenschaft  (pp.  vi  +  259-599).  [Vld,  Ql  ,  d] 

Leipzig:    Teubner.'    (Wissenschaft  und  Hvpothese,  Bd.  XL)     4  M.  and 

5M. 
[Trans,  of  1906.] 

Fano,  G.     Superficie  algebriche  di  genere  zero  e  bigenere  uno,  eloro  casi  particolari. 
Palermo,  Rend.  Circ.  mat.,  29,  98-118.  [M'5] 

Frankland,  W.  B.     Theories  of  parallelism.     An  historical  critique.  [V2b7] 

Cambridge  :    Univ.  Press,     pp  xviii  -f  70.     3s. 
Review :   by  G.  B.  M[athews],  Nature,  London,  84,  169-170. 

Fr6chet,  M.     1.   Les  dimensions  d'un  ensemble  abstrait.  [J6b] 

Math.  Ann.,  Leipzig,  68,  145-168. 

2.   Les  ensembles  abstraits  et  le  calcul  fonctionnel.  [Q2a,  J5bJ 

Palermo,  Rend.  Circ.  mat.,  30,  1-26. 

Grossmann,  M.     Projektive  Konstruktionen  in  der  hyperbolischen  Geometrie. 

Math.  Ann.,  Leipzig,  68,  141-144.  [Qlb  (K21aa)] 

(3340)  S 
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Guareschi,  G.     ].   Grundlagen  dcr  analytischen  Geomctiie.  [Qla] 

Chap.  IV  (pp.  65-87)  of  Pascal's  Repertorium,  1910,  Btl.  II. 

2.  Grundlagen  der  projektiven  Geometrie.  [Qla] 

Chap.  VI  (pp.  102-126)  of  Pascal's  Repertorium,  1910,  Bd.  II. 

3.  Projektive  Koordinaten.  [Qla] 

Chap.  VII  (pp.  127-151)  of  Pascal's  Repertorium,  1910,  Bd.  II. 

Halsted,  G.  B.     1.  Facsimile  editions  of  John  Bolyai's  Science  Ab.solute  of  Space. 
Amer.  Math.  Mon.,  Kidder,  Mo.,  17,  31-33.  [V2bS] 

2.  The  unverifiable  hypotheses  of  science.  [VldJ 

Monist,  Chicago,  20,  563-573. 

Tokyo  Butsuri  Gakko  Zasshi,  1911. 

Heffter,  L.     Gruppentheoretische  Begriindung  der  Euklidischen  Geometrie. 

Chap.  Ill  B  (pp.  57-64)  of  Pascal's  Repertorium,  1910,  Bd.  II.        [Qla7] 

Hilbert,  D.  Hermann  Minkowski.  Gedachtnisrede  gchalten  in  der  offentlichen 
Sitzung  der  Kgl.  Gesellschaft  der  Wiss.  zu  Gottingen  am  1.  Mai  1909. 

Math.  Ann.,  Leipzig,  68,  445-471.  [Qld,  V2b5] 

Hobson,  E.  W.  [Presidential  address  to  the  Mathematical  and  Physical  Section 
of  the  British  Association.]  [Vld] 

London,  Rep.  Brit.  Ass.,  80  (Sheffield),  509-522. 

Janiszewski,  S.     Sur  la  geometrie  de  lignes  cantorienncs.  [  J5b] 

Paris, 'C.-R.  Ac.  sc,  151,  198-201. 

McCoIl,   H.     Linguistic  misunderstandings.     I.  [Ql,  Vld] 

Mind,  London  (n.s.).  No.  74,  186-199. 

Majcen,  J.  Temelji  hipoteza  i  matematickih  metoda  za  geometriju  prostora  sa 
cetiri  dimensije  i  vise  njih.  [Foundations  of  the  hypotheses  and  mathematical 
methods  for  the  geometry  of  space  of  four  and  more  dimensions.]  [V2ba] 

Agram,  Rad  Jugoslav.  Akad.,  181,  209-324.     (Resume  in  German.) 
Manning,  H.  P.     The  fourth  dimen,sion  simply  explained.  [Q2a,  K*J 

New  York  :   Munn  v^  Co. 

Review  :   Nature.  London,  83,  457. 
Mattinez  de  Campos  y  Colmenares,  R.    Una  demostraolon  del  postulado  de  Euclides. 

Madrid,  pp.  27.  [Qlaa] 

Meyer,  W.  F.     Ausdehnung  der  Frenetschen  Formeln  und  verwandter  auf  den  R„. 

Jahresber.  D.  MathVer.,  Leipzig,  19,  IGO  -109.  [M^a] 

(See  Hatzidakis,  1910.) 

Minkowski,  H.     Geometrie  dcrZahlen.  [Qld] 

Leipzig :   Teubner.     pp.  viii  +  16.     1  M. 
[Posthumous  continuation  of  1896^.] 

MoUerup,  J.     1.  Grundlagen  der  Elementargeometrie.  [Qla] 

Chap.  I  (pp.  4-25)  of  Pascal's  Repertorium,  1910,  Bd.  II. 

2.  Die  nichteuklidische  Geometrie.  [Q1(K)] 

Chap.  XXIV  (pp.  505-534)  of  Pascal's  Repertorium,  1910,  Bd.  II. 

Naraniengar,  M.  T.     On  [the  analytical  geometry  of]  sphero-conics  [using  Weier- 

strass'  coordinates].  [Qlc  (L^l)] 

[Central  College,  Bangalore,  South  India.] 

Natorp,  P.     Die  logischen  Grundlagen  der  exakten  Wissenschaften.  [Vld] 

Leipzig :      Teubner.     pp.     xx  +  416.      (Wissenschaft   und    Hypothese, 

Bd.  XII.)     6,60  M. 
Reviews:    Jahresber.  D.  MathVer.,  Leipzig,  19,  121;    Rev.   metaphys., 
Paris,  18,  Suppl.,  Sept.,  1910,  16-21. 
Owens,  F.  W.     The  introduction  of  ideal  elements  and  a  new  definition  of  projective 
w-space.  CQl*] 

New  York,  Trans.  Amer.  Math.  Soc.,  11,  141  -171. 
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Pascal,  E.  Pascal's  Repertorium  der  holicren  Mathcmatik.  Zweitc  volliV  um- 
,t,'carbcitete  Auflage  clcr  deutschen  Ausgabc,  unter  Mitwirkung  zahlreichcr 
Matheniatiker.     Herausgegeben  von  P.  Epstein  und  E.  'rimerding. 

I.  Band  :    Analysis.     Erste  Hiilfte  :   Algebra,  Differential-  iind  Integral- 

rechnung.         pp.  xv  +  527.     10  M. 
IT.  Band  :   Geometrie.%  Erato  Hiilfte  :   Grundlagcn  und  ebene  Geometrie. 
pp.  xvi  +  534.     10  M.  [QIa] 

Leipzig :   Teubner. 
Sea  for  special  Articles  :   Dehk,  Guareschi,  Heffter,  Mollerup,  1910. 

Piccioli,  E.     Un'  applicazione  della  formula  di  Stewart  all  K-edro  dell'  S„_,  linoare. 
Period,  mat.,  Livorno  (3),  7,  281-284.  [K*l] 

Poincar6,  H.     Mathematical  creation.     [Trans,  of  1908^  by  G.  B.  Halsted.]       [Ql] 
Moniat,  Chicago,  20,  321-335. 

Rosenthal,  A.     tJber  das  dritte  Hilbertsche  Axiom  der  Verkniipfumr.  [Qla] 

Math.  Ann.,  Leipzig,  69,  223-226. 

Russell,  B.  and  A.  N.  Whitehead.  Non-Euclidean  Geometry.  (Section  VI  of 
Article '■  Geometry").  [Ql] 

Encycl.  Brit.,  11th  ed.,  11,  724-730. 
[Incorporates  part  of  Russell,  1902.] 

Schoute,  P.  H.  1.  Determination  of  distances  and  angles  with  respect  to  a  regular 
simplex  of  coordinates  in  ?i-dimensional  space.  [K«j 

Amsterdam,  Nieuw  Arch.  Wisk.,  9,  133-157. 
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12.  Vectors  and  complex  quantities. 
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2h.  Integration  within  a  domain  of  n 
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4i.  Differential  forms. 
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4. 
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8. 
9. 
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POLYTOPES. 
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Hyperspheres. 
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Systems  of  hyperspheres. 

Construction  of  hyperspheres. 
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11.  Various  questions  ;    constructions. 
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Quadratic  varieties  Vn. 
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4.  Centres,  diameters,  &c. 

5.  Sections  by  linear  spaces. 

6.  Tangent  spaces  and  circumscribed 

cones. 
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18.  Systems  of  three  Vn  ;  nets. 

19.  Linear  systems. 
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M'.  Algebraic  curves  in  S„. 

1.  Projective  properties. 

2.  Geometry  on  the  curve. 

3.  Metrical  properties. 

4.  Curves  from  the  point  of  view  of 

deficiency. 

5.  Special  curves. 

M*.  Algebraic  varieties  of  n-1  dimen- 
sions in  S;„  of  order  higher  than 
the  second. 

M^.  Algebraic  varieties  of  n-k-i  di- 
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1.  Projective  properties, 

2.  Metrical  properties. 

3.  Varieties  of  the  third  order. 

4.  Varieties  of  the  fourth  order. 

5.  Varieties  of  order  higher  than  the 

fourth. 

6.  Ruled  varieties. 

7.  Varieties  from  the  point  of  view  of 
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M*.  Transcendental  curves  and  varie- 
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N. 
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complexes  and  congruences. 

N*.  Connexes. 
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N*.  Non-linear  systems  of  "  dimen- 
sions ;    enumerative  geometry. 
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0^ 

Infinitesimal  and  kinematic   geo- 
metry of  n  dimensions. 

1.  Curves  in  S„. 

2.  Varieties  of  n-l  dimensions  in  S„. 

3.  Varieties  of  n-k-1  dimensions  in 

S„. 
i.  Kinematic  geometry. 


P*. 


S„. 


Geometric  transformations  in 

1.  Homography,  homology. 

2.  Correlations   and   transformations 

by  reciprocal  polars. 

3.  Isogonal  transformations. 

4.  Birational  transformations. 
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Non-euclidean  geometry. 

(K)  Geometry      and       trigonometrj' ; 
analytical  geometry,  &c. 
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(M)  Algebraic  curves  and  surfaces. 

(N)  Complexes  and  congruences. 

(0)  Infinitesimal  geoinetry. 

(P)  Geometric  transformations. 
a.  The  foundations  of  geometry  ;  sys- 
tems of  axioms,  &c. 

ao.  Theory  of  parallels. 

a/3.  Curvature  of  space  ;     differential 
basis  for  geometry. 

tiy.  Finite       distances,        Continuous 
groups,  Calculus  of  variations. 


b.  Hyperbolic  geometry. 

c.  Elliptic  and  spherical  geometry. 

d.  Various  geometries. 

e.  Concrete  representations  of  non- 

euclidean  geometry. 

Q2. 

Space  of  11  dimensions. 

a.  Generalities. 

b.  Representations  of  space  of  higher 

dimensions. 

c.  Applications  of  n  dimensions. 

Q3. 

Analysis  situs. 

Q4. 

Geometry  of  situation  ;   configura- 


tions. 


Dynamics. 


B. 


S. 


Mechanics  of  fluids. 


Mathematical  physics. 

V. 

la.  Bibliographies  and  text-books. 
Id.  Logical  principles  and  philosophy 

of  geometry. 
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X. 

9.  Models. 

10a.  Magic     squares    extended    to   n 
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Bid.  DETERMINANTS  AND  MA- 
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Bl2c.   AuSDEHNUNQSLEHRE. 

1079.  Leibniz. 

1844.  Grassmann. 

1867.  Hankel. 

1874.  Grassmann. 

1878.  Clifford   (1),   Grassmann. 

1879.  Schlegel. 
1882.  Cox. 
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1885.  Schendel. 
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1903.     Alibrandi,  Hinton. 
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1908.  Schweitzer,  Wilson  (2). 
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1871.  Tait. 

1882.  Cox. 

1883.  Stephanos. 

1884.  Buchheim  (2). 
1893.  Peddie. 

1897.  Philip  {see  Hathaway). 

1898.  Wijthoff  (2). 

1899.  Kotehiikov. 

1901.  Stringham. 

1902.  Dixon,  Hathaway,  Thue. 

1903.  Dassen,  Hud.son,  Joly. 
1905.  Genese,  Philippa,  String- 
ham. 


B12e.   BiQUATERNIONS. 

1873.  Clifford. 

1884.  Buchheim  (1,  3). 

1896.  A.  M'Aulay. 

1898.  A.  M'Aulay,  Wijthoff  (1). 

1899.  Cazzaniga. 
1901.  Stringham. 

B12f.  Hypbrcomplex  numbers. 


1881. 

Peirce. 

1885. 
1886. 

Simony. 
Gibbs. 

1888. 
1889. 
1892. 
1893. 

Chapman, 
Study  (2). 
Segre  (2). 
Scheffers  ( 

Schur. 
1.2,4), 

1896. 
1898. 
1902. 

Study  (1). 
Joly. 
Vahlen  (1) 

1904. 

Brunn. 

1909. 

Maillet. 

C2h.  INTEGRATION     WITHIN       A 
DOMAIN   OF    n  DIMENSIONS. 

1868.  Beltrami  (3). 

1886.  Morera. 

1887.  Hoppe  (2),  Padova. 
1890.  Volterra(l,2). 

1894.  Andrade. 

1895.  Dyck. 

1896.  Nanson  (2). 

1897.  Ricci  (2),  Zindler. 

1898.  do  Franchis. 

1899.  Soramerfeld. 

1900.  Baker. 

1902.  G.  H.  Hardy,  Kowalew- 

ski  (1). 

1903.  Caylcy,   Hardy,   Heffter, 

Stormer  (1,  2). 

1904.  Dini,  Young  (1). 

1905.  Brunn,  Pierpont. 

1906.  Hahn. 

1908.  Goursat,       Hurwitz, 

Richardson. 

1909.  Lerch. 
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1868.  Beltrami  (3). 

1869.  Christoffel    (I,    2),    Lip- 

schitz  (1,  2). 

1872.  Lipscliitz  (2). 

1880.  Voss(l). 

1884.  Ricci. 

1888.  Bianchi  (2). 

1889.  Ricci. 

1899.  Lovett(l). 

1900.  Beliankin,  Lovett  (2). 
1902.  Bianchi  (1). 

190.5.  Smith. 

J4.  Theory  of  Groups. 

J4e.  Discontinuous  groups  in  rela- 
tion TO  n  DIMENSIONS.  (For 
groups  of  the  regular  bodies  see 
KHc.) 

1893.     Bianchi  (1,2). 

1901.  Burnside  (3). 
190.5.     Fubini  (1). 

1907.  Young. 

1908.  Barrau  (1 ),  Young. 

1909.  Bianchi,  Young. 

J4f.  Continuous  groups.  (Ref.  Qla-y.) 

Varieties  which  admit  a  continuous 
group. 

1896.  Fano  (2-.5). 

1897.  Bianchi,  Fano  (2). 

1898.  Ricci  (1,  2). 

1899.  Cotton  (1,  2).  Ricci. 

1901.  Amaldi. 

1902.  Fubini  (1,2). 

1903.  Fubini  (2-4),  Ricci  (1). 

1904.  Rimini. 

1905.  Fubini  (2). 

1908.  Medici  (1). 

1909.  Fubini  (1). 

Continuous    groups    which    leave    a 
quadric  invariant.     (/See  J4fj8.) 

1889.  Werner. 

1899.  Del  Prete. 
1904.     Fubini  (4). 

1900.  Kowalewski  (2). 

Groups  of  motions  (a)  in  n  dimensions 
()3)  in  non-euclidean  space. 

o.      1872.  Klein  (1). 

1884.  Lie. 

1888.  Page. 

1893.  Killing  (2). 

1894.  Page. 

1890.  Kantor(l). 


1898.  Kowalewski. 

1899.  Bemporad,     Kowalewski 
(1),  Lovett  (1),  Marotte, 

Medolaghi,  Westfall. 

1900.  Engel  (1,  2),  Lovett  (2). 

1902.  Kowalewski  (2). 

1903.  Bianchi  (1,2). 

190.5.    Cotton.     Levi     (1,     2), 
Wilson. 

1907.  Konig,  Medici,  Wilson. 

1908.  Kummer,  Medici  (2). 
1910.     Bieberbach. 

/3.     1875.    Clebsch. 
1893.     Killing  (2). 

1901.  Bagnera. 

1903.  Campbell,  Ricci  (1). 

1 904.  Fubini  (5). 

1905.  Ricci. 

1909.  Brouwer(3). 

J5b.  THEORY  OF  SETS  OF 
POINTS  (Cantor's  Mengenlehre). 
(For  Continuity  in  geometry  see 
Qla  ;  for  Correspondence  between 
manifolds  of  difierent  dimensions 
see  P25.) 

General     theory     of     w-dimensional 
continuous  manifolds.     (ReJ.  Vld.) 

1877.  Cantor. 

1878.  Netto. 

1879.  Cantor  (1,2). 
1883.  Cantor  (1-5). 
1885.  Cantor. 

1887.  Cantor,  Loria  (1). 
1896.  Schoenflies. 

1899.  Jiirgens. 

1900.  Schoenflies. 

1904.  Schoenflies. 

1905.  Huntingdon. 

1906.  Liiroth. 

1909.  Mahlo. 

1910.  Janiszewski. 

1911.  Hessenberg    {see     Auor- 

baeh). 

Notion  of  dimensions. 

1888.  Beckmann. 
1910.    Frcchet  (1). 

Analysis  situs. 

1901.  deSoguier. 


1903. 
1904. 
1905. 
1908. 

Integration, 

1904. 
1905. 


Osgood. 

Ames. 

Brunn,  Voblen. 

Tietze. 

{Ref.  C2h.) 

Young  (1,2). 
Pierpont. 


K2] 


Elementaut  Ceometry  of  >?  Dimenpionr. 
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Notion  of  length  and  area. 

1902.  Lebesgue. 

1903.  Lebesgue,  Osgood. 


Continuity 

{See  Qla. 

1895. 

Killing. 

1903. 

Jourdain. 

1904. 

Pexider,  Vebler 

(I)- 

1906. 

Sohoenflies 

(1). 

Severin 

1907. 

Combebiac 

(1). 

Miscellaneous. 

1885.  Bendixon,  Phragmen. 

1889.  Vivanti. 

1894.  Maccaferri. 

1905.  Borel,  Frechet,  Lindelof, 

Mahlo,     Riesz     (1,     2), 
Young. 

1906.  Schoenfiies  (2). 
1910.     Frechet  (1,2). 

K*.  ELEMENTARY  GEOMETRY  OF 
n  DIMENSIONS.  (For  non-eucli- 
dean  geometry  of  n  dimensions 
see  also  Ql  ;  for  treatises  see 
Vlar?.) 

General. 

1843.  Caylev. 

1858.  Schlafli. 

1877.  d'Ovidio(],2),Rudel(l). 

1879.  Hoppe(l). 

1881.  Veronese  (3). 

1885.  Cassani(l,  2),  Simony. 

1886.  Bertini(2). 

1887.  Cassani. 
1889.  Cole. 
1891.  Dixon. 

1893.  DelPezzo(l). 

1894.  Briickner,  Cassani. 

1895.  Aschieri,  La  Rive  (1,  2), 

Lasker  (1). 

1898.  Barbarin  (1),  Whitehead 

(1). 

1899.  Griend. 

1901.  Grave,    Schliifli,    String- 

ham. 

1902.  Schoute(l). 
1905.     Hudson. 
1907.     Cutroni,  Fick. 

1910.     Manning,      Weitzenbock 
(2). 
Angles  between  hyperplancs. 
1872.     Jordan. 

1877.    d'Ovidio(l),  Rudel(2). 
1882.     Hoppe(3). 
1885.     Cassani     (2-4),      Castel- 

nuovo. 
1895.     Cassani. 


1897.  van  Oss,  Schoute  ( 1 ). 
1899.  Berry. 

1902.  Keyser,  Schoute  (2). 

1904.  Schoute  (4). 

1910.  Schoute  (1). 

Minimum  distance   between   hyper- 
planes. 

1902.    Piccioli(2). 

Relation  between  distances  of  given 
points. 

1898.  Lovett  (2). 

1899.  Fontene  (2),  Klug. 
1908.     Mansion  (2). 

Point    at    minimum   distance    from 
given  points. 

1894.     Schlegel  (2). 
1899.     Loria  (2). 


Theorem 

of  Pythagoras. 

1882. 

Study. 

1896. 

Schlegel. 

1899. 

Klug. 

Symmetry. 

1827. 

Moebius. 

1877. 

Rudel  (3). 

1890. 

Hoppe  (1). 

1891. 

Schoute  (2). 

1902. 

Piccioli  (1). 

1904. 

Brouwer  (2). 

1905. 

Lechalas. 

1906. 

Butin.. 

1907. 

Hjclmslev  (1). 

[*1.  Geometry  of  the  Simplex. 

General. 

1858. 

Schlafli. 

1887. 

Sharp. 

1901. 

Schlafli. 

1905. 

Piccioli. 

Volume. 

1866. 

Clifford. 

1880. 

Scott  (1). 

1883. 

Hoppe  (4). 

1885. 

Sylvester. 

1886. 

Cesaro,  Lipscliitz  (2). 

1888. 

Loria  (2),  Sharp  (1,   16, 

18). 

1894. 

Liers. 

1899. 

Giacomini  ( 1 ),  Lovett  (6). 

Centroid. 

1863. 

Sylvester. 

1883. 

Mehmke. 

1888. 

Sharp  (8). 
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Simplex  with  concurrent  altitudes. 

1883.  Mehmke. 

1888.  Sharp  (2,  22). 

1890.  Hoppe  (2). 

1908.  Schuh  (2). 

Systems  of  two  simplexes. 

1905.  Berzolari. 

1906.  Berzolari  (1). 

Simplexes,  homothetic  and  in  homo- 
logy.    (Eef.TH.) 

1866.     Schlafli  (2). 

1886.  Hess,  Klug. 

1 904.  Berzolari,  Lasker. 

1905.  Natucci  (1). 

Simplexes  and  Hyperspherks. 

Circumscribed  hypersphere. 

1881.  Kretkowski. 

1883.  Mehmke. 

1888.  Sharp  (6,  7,  9,  14,  19). 

1890.  Sharp. 

Inscribed  hypersphere. 

1866.     Clifford. 
1888.     Sharp  (10). 

Other hypersphcres  connected  with  a 
simplex. 

1888.     Sharp  (2). 

Various  theorems  relating  to  sim- 
plexes and  hyperspheres. 

1887.  Sharp. 

1888.  Sharp  (1,  23). 
1898.     Kiihne. 

1901.     Curjel,      Neuberg      and 
Schoute. 

1903.  Haskell,  Meyer. 

1904.  Gordon  and  Nesbitt. 

Various  questions  on  the  simplex. 
(TZe/.  L»3b,14,17d.) 

1887.  Hoppe  (1,2). 

1888.  Sharp  (1-3,  5-1.3,  15,  16, 

18,  19,22,23). 

1907.  W.  F.  Meyer  (1). 
1910.     Piccioli. 


Elliptic  coordinates. 
1879.     Craig  (2). 

1887.  Klein. 

Line  coordinates,  &c. 
1886.     Brunei. 

1898.  W.  H.  Young. 

1899.  W.H.Young  (1-3). 

1902.  Keyser.      • 
1906.     Coble. 

Pliicker's  coordinates. 
1906.     Autonne. 

Homogeneous  coordinates. 

1888.  Sharp  (14,  15). 
1893.     Killing  (2). 
1895.     Kohn  (2,  3). 

1898.  Giudice. 

Projective  coordinates. 

1903.  Morley. 

Polyspherical  coordinates. 
1893.     Klein  (1). 
1909.     van  Oss. 

Polar  coordinates. 

1886.     Schlegel  (4). 

K»3.  ANHARMONIC    RATIO  ; 
(Jief.  P»l.) 

1881.  Veronese  (3). 

1882.  Schlegel. 

1884.  Schur. 

1885.  Loria. 

1886.  Cassani(l). 
1890.  Stahl. 

1892.  Kiihne,  de  Paolis. 

1893.  Busche. 

1899.  Richmond. 

1900.  Richmond  (1). 

1 901 .  Kantor  (2),  Lazzeri. 

1903.  Kijlstra,  Lorcnzola. 

1904.  Carver. 
1900.     Lazzeri. 


&C. 


K*2.    ANALYTICAL 
COORDINATES. 


GEOMETRY 


Barycentric  coordinates. 

1827.     Moebius. 

1863.     Sylvester. 

1888.     Cesaro  (4),  Sharp  (12). 


K«4. 

Polytopes.     (For  Mo 

dels  see 

XO.) 

1858. 

Sclilafli. 

1894. 

Briickner. 

1901. 

Schlafli. 

1905. 

Schoute  (4). 

K»4a 

.   ?l-Dl.\fENSIONAL  ANGLES. 

1881. 

Hoppe  (1,3, 

4). 

1882. 

Hoppe  (1). 

1883. 

Hoppe  (1-3, 

5). 

1 885. 

Hoppe. 

1898. 

Hcyl. 

1909. 

Schoute. 

K'^41 


Elementary  CiEOMETRY  of  n  Dimensions. 
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K*4b.  (Jeneralities  on  polytopes. 


1858. 

Schlafli. 

1881. 

Durege,  Hoppe  (2) 

1882. 

Schlegel. 

1884. 

Biermann. 

188(5. 

Lipschitz  (1). 

1888. 

Cesaro  (1). 

1901. 

Schlafli. 

1902. 

Schubert. 

1904. 

Schoute  (7). 

1905. 

Schoute  (4). 

Euler's  formula.     {Ref.  K*10.) 

1880.  Stringham  (3). 

1881.  Forchhanimer. 

1882.  Reich. 
1893.  Poincare. 

1900.  Dehn  (2),  Poincare  (4). 
1908.  Schuh(l). 

KHc.  REGULAR  POLYTOPES. 

1858.  Schlafli. 

1880.  Emsmann,   Stringham 

(1,  2). 

1881.  Forchharamer,    Hoppe 

(2). 

1882.  Hoppe  (1,  2),  Rudel. 

1883.  Schlegel  (1). 

1884.  Biermann,  Puchta  (1,  2). 

1885.  Hess. 

1886.  Hess,  Schlegel  (2,  3). 

1887.  Rudel. 

1888.  Cesaro  (]). 

1889.  Goursat. 

1891.  Schoute  (1). 

1892.  de  Galdeano. 

1898.  Heyl. 

1899.  Curjel,  Gosset,  Hess. 

1901.  Schlafli. 

1903.  Boucher  (2),  Schoute  (5). 
1905.  Schoute  (4). 

1900.  Lepiney. 

1908.  Andreini. 

1909.  Schoute. 

1910.  Stott(l). 

Projections  and  sections. 

1891.  Schlegel  (3). 

1892.  Hall. 

1893.  Hall,    Schlegel,    Schoute 

(1,2). 

1899.  Schoute  (3). 

1900.  van  Oss,  Stott. 

1 904.  Bryan,  Schoute  (3). 

1905.  Schoute  (4). 
1900.  Barrau(l). 

1907.  Schoute  (I),  Stott  (2). 

1908.  Schoute  (1-3). 


Groups  of  the  regular  polytopes. 

1884.  Puchta  (1). 

1887.  Biermann. 

1889.  Goursat. 

1894.  van  Oss,  Schoute. 

1896.  Maschke  (1,  2). 

1899.  Le  Vavasseur  (2). 

1900.  van  Oss,  Wiman. 

K'4ca.  Semi-eegtjlae  polytopbs. 

1888. 
1899. 
1903. 
1904. 
1907. 
1908. 


Cesaro  (1). 

Gosset. 

Schoute  (1). 

Hinton  (2). 

Stott  and  Schoute  (1). 

Andreini. 


1910.     Stott  (1,2). 

Crystal  forms. 

1895.  Schoute  (2). 

1896.  Schoute  (2). 
1905.     Schoute  (4). 

K*4a.  Areas  and  volumes  op  poly- 
topes ;    CENTRES  OF  GRAVITY. 

1888.     Kumraell. 
1896.     Schoute  (1). 
1904.     Schoute  (1). 

K*4e.  Similitude     and     homothety. 

(Eef.  pai.) 
K*4ea.  Homology. 

(For  simplexes  see  K*l.) 
1888.     Rahnsen. 

K*4f.  Special  polytopes. 
1910.     Schoute  (2). 

Parallelotope. 

1887.  Schlegel. 

1896.  Hoppner. 

1903.  Schoute  (2.  4). 

1907.  Schoute  (2). 

1908.  Voronoj. 

Star  polytopes. 

1858.     Schlilfli. 


1885. 
1901. 
1905. 
1906. 


Hess. 
Schlafli. 
Schoute  (4). 
Mulder. 


K*4g.  Division   of   space   by   poly- 
topes.      (For     division     of     the 
non-euclidean     plane    and     space 
see  Ql  (K9b,  14g).) 
ISOO.      Khcrhanl. 

IS'.II.       S(lllr<.r,.l  (I). 
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1895.     Schoutc  (1). 
1899.     Curjel,  Cosset. 

1908.  Andreini,  Schoute  (1,  2), 

Voronoj . 

1909.  Jansen. 

1910.  Stott(J). 

K»5.  a.  CYLINDERS.  b.  RIGHT 

CONES. 

K'6.  Hyperspheres. 

Volume  and  surface. 

1866.  Clifford. 

1882.  Routh. 

1886.  Cesaro. 

1897.  Heyl(l). 

1899.  Liebmann  (1). 

Turning  a  spherical  shell  inside  out. 
1878.     Monro  (1),  Newcomb  (1). 

Analogous  deformations. 
1899.     Mannoury  (1). 

Various  problems  on  hyperspheres. 
{See  also  KH.) 
1901.     Jung. 
1903.     Cayley,  Hardy. 

1907.  Bateman    and    Sommer- 

ville. 

1908.  Schoute  (4). 
1910.     Bateman. 

K»7.  SPHERICAL  SIMPLEXES  AND 
POLYTOPES. 


18i58.     Schlafli. 

1885.     Hess. 

1901.     Schlafli. 

1905.     Poincare  (4). 

1900.     Piccioli. 

1909.     Sforza(3). 

K»8.  SYSTEMS         OF 

HYPER 

SPHERES. 

1888.     Sharp  (4,  21). 

1885.     Cassani  (2). 

1896.     Schlumberger. 

.     1905.     Schoute  (2). 

1907.     Bateman    and 

Sommer 

ville. 

1909.     van  Oss. 

K»9.  CONSTRUCTION   OF   HYPER- 
SPHERES. 

1885.     Cassani  (2). 

K»10.  POLYGONOMETRY. 

Extension  of  theorem  for  angle-sum. 
(Bef.  K*4b.) 

1905.     Dehn  (2),  Poincare  (4). 

Extension  of  Napier's  rule. 
1907.     Wijthoff. 

K*ll.  VARIOUS         QUESTIONS  ; 
CONSTRUCTIONS. 

1901.     Pearson. 

1907.     Nanson  and  Sommerville. 

K»12.  DESCRIPTIVE     GEOMETRY. 


1882. 

Veronese. 

1884. 

Cassani. 

1902. 

Loria  (2). 

1904. 

Marietta  (2),  Mehmke. 

1905. 

Nicoli. 

1906. 

Perazzo. 

»13.    PERSPECTIVE. 

1882. 

Fiedler. 

1885. 

Cassani  (2). 

1886. 

Klug. 

1894. 

Hoppe. 

190.3. 

van  Uven. 

1905. 

de  Vries  (1). 

1906. 

Majcen. 

1909. 

Kruppa. 

Stereoscopic  projection. 

1901. 

Carbone. 

1904. 

Bryan. 

Linear  systems. 

1888.     Del  Re  (2). 
1896.     Schlumberger. 
1899.     Giacomini  (2). 


L«.  QUADRATIC  VARIETIES  V;. 

1881.     Veronese  (3). 
1884.     Segre  (5). 

1898.  Whitehead  (1). 
1907.     Bertini. 

L'l,  GENERALITIES. 

a.  Dej?initions,  equations  ;  classi- 
ncATioiir. 

1894.     Hensel. 

1899.  Wijthoff. 
1906.     Sommerville  (1). 

b.  Modes  of  generation. 

1899.     da  Porto. 

V2.  QUADRATIC      CONES      AND 
CYLINDERS. 

1884.     Segre  (4). 


V] 


Quadratic  Varieties. 
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L^'S.  POLES   AND   POLARS. 

1890.     Burali-Forti. 
1900.     Richmond  (3). 

1904.  Morley      and      Ncsbitt, 

Nanson. 

a.  General  theory. 

b.  Conjugate  and  seli-'- con  jugate 

SIMI'LEXES. 

18(50.  Schlilfli  (2). 

1884.  Rosanes. 

1905.  Berzolari,  Brusotti. 
1900.  Guarcschi. 

d.  Polar  systems. 
1904.     Carver. 

LH.  CENTRES,  DIAMETERS.  DIA- 
METRAL AND  PRINCIPAL 
PLANES  AND  SPACES ; 
ASYMPTOTIC    CONES. 


BY         LINEAR 


L^S.  SECTIONS 
SPACES. 

1893.     Nicoli. 
1899.     Nanson. 


L^e.  TANGENT  SPACES  AND  CIR- 
CUMSCRIBED   CONES. 

1 900.     Bianca. 

1908.  Richmond. 

L^*?.  LINEAR   SPACES   LYING   ON 
A  V^. 

1873.  Cayley(2). 

1884.  Segre  (5). 

1895.  Bertini. 

1900.  Richmond  (2). 

1905.  Fano. 

1909.  Darboux(l). 

L*8.  NORMALS. 

1884.     Miiller. 
1908.     Woude. 

V9.  FOCALS. 

1900.     Concina,  Sommer  (2). 
1903.     Toxopeus.     . 

L»10.  CONFOCAL  V?,. 

1900.  W.  F.  Meyer,  Soramer  (2). 

1901.  Dixon. 
1903.     Toxopeus. 
1907.     VV.  P.  Meyer  (2). 

L»ll.  CURVATURE. 

1884.     Muller. 
1903.     Toxopeus. 


Ln2.  GEODESICS. 

1898.  Rudio. 
1900.     Sommer  (1). 
1 903.     Toxopeus. 

L»13.  VARIETIES  LYING  ON  A  V^ 

1872.     Klein  (4>. 

1900.  Guichard. 

L=»14.  VARIOUS     THEOREMS     RE- 
LATING   TO  A  V?.. 

1 808.     Goiser. 

1896.  Berzolari. 

1897.  Snyder. 

L^14aa.  Generalisation  of  Pascal's 

THEOREM. 

1901.  Meyer. 
1903.     Kijistra. 
1909.     Carver  (1). 

L»15.  CONSTRUCTION    OF    A    V* 
DETERMINED     BY     in   (n-f3^ 
CONDITIONS. 

LH6.  GEOMETRICAL     I-OCI     AND 
ENVELOPES  DEDUCED  FROM 

A  V?.. 

1884,     Sec;re(l),  Veronese  (3). 
18S6.     Klein. 

1899.  Schoute  (1). 

LHl.  SYSTEMS     OF     TWO     V',; 
SHEAFS. 

1884.  Segre  (4,  5). 

1886.  Bertini  (3). 

1898.  Rosati. 

1899.  Rosati. 

1907.     Brusotti,  Predella. 
1909.     Rohn  (2). 

L*17a.  Variety     common     to      two 
QuADRics.     (SeeVL'i.) 


RECIPROCAL   OF   ONE 
WITH    RESPECT    TO 


L'17c.  Polar 

QUADRIC 
ANOTHER. 

1885.    Del  Pezzo  (1). 

L^17d.  Common   self-conjugate   sim- 
plex. 

1896.     Nanson  (]). 

L»18.  SYSTEMS   OF  THREE   V?, ; 

NETS. 

1901.    Schoute  (4). 
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L»19.  LINEAR  SYSTEMS  OF  Vi 
WITH  MORE  THAN  TWO 
PARAMETERS. 

1895.     Del  Pezzo. 

1899.  Schoute(l). 

1900.  Schoute  (5). 
1902.     de  Zoukis. 
1906.     Bricard  (3). 

1908.  Brusotti. 

1909.  Carver  (1,  2),  Rohn  (1). 

L»20.  SURFACES   AND   VOLUMES. 

1909.     Cisotti. 

L321.  SPECIAL    PROPERTIES     OF 

CERTAIN  V^. 

1906.     Barrau  and  Schoute  (2). 

M.  ALGEBRAIC        CURVES         AND 

VARIETIES  IN  S,,. 
M=.  ALGEBRAIC  CURVES  IN  S„. 
M«l.  PROJECTIVE    PROPERTIES. 


M^lb.  MuLTisECANTS.      (Rcf.  N»2a.) 

1902.     Severi(l). 
1906.     Schoute  (3). 

M^lf.  Linear  systems. 
1887.     Segre  (3). 


f 


1892. 
1901. 


Segre  (1). 
Schoute  (1) 


1875. 
1878. 
1881. 

1884. 
1887. 

Halphen  (1). 
Clifford  (2). 
Veronese  (3). 
Lindemann. 
Segre  (1). 

Application    of    autoniorphic    func 
tions. 

1903. 
1909. 

Richmond  (3). 
Richmond  (1). 

M*la.  Tangents,  &c. 
1898.     White. 
1910.     Hatzidakia,  Meyer. 


Singularities. 

1886.     Fine. 

1887.     Fine. 

1893.     Del  Pezzo  (2,  : 

3),  Meyer 

(1-3). 

1902.     Severi(3). 

1906.     Berzolari  (2,  3). 

Maximum  deficiency. 

1894.     Fano. 

1898.     Amodeo. 

1901.     Kantor  (4). 

Pliicker's  formulae. 

1881.     Veronese  (1). 

1889.     Castelnuovo  (1) 

1. 

1903.     Richmond    (3), 

Schoute 

(3). 

1904.     Schoute  (2). 

1905.     Lasker. 

1909.    Richmond  (1). 

M«2.  GEOMETRY  ON  THE  CURVE. 

1887.  Kotter,  Le  Paige. 

1889.  Castelnuovo  (5). 

1891.  F.  Deruyts. 

1893.  Berzolari. 

1894.  Segre. 

1896.  Segre  (2). 

1897.  Waelsch. 

1898.  Amodeo,  F.  Deruyts  (1, 

2). 

1899.  Morale  (3). 

1900.  Scorza(2),  Severi(l). 
1902.  Thompson. 

1908.  Bertini  and  Severi. 

1909.  Bertini  (1). 

1910.  Bertini. 

Correspondence  between  two  curves. 

1878.  Clifford  (2). 

1886.  Segre  (2). 

1889.  Castelnuovo  (1). 

1890.  Bertini. 

1891.  Amodeo  (2). 

1897.  Kohn. 
1900.  Scorza  (1). 
1906.  Marietta  (1). 

Groups  of  jjoints  on  a  curve. 

1878.  Clifford  (2). 

1886.  Castelnuovo,  Segre  (4). 

1887.  Deruyts  (1,  2). 

1888.  Castelnuovo  (2),  Stahl. 

1889.  Castelnuovo  (2,  4). 

1890.  Klein  (3),  Schoenflies. 

1891.  Waelsch,  White. 
1893.  Castelnuovo. 

1898.  Hardcastle,  Palatini  (2). 

1899.  Segre. 

Normal  curves.    (For  rational  normal 
curves  sec  M^4a.) 

1886.  Bordiga  (2). 

1888.  Segre  (3). 

1889.  Castelnuovo  (5),  Deruyts. 

1891.  Amodeo  (2). 

1892.  Klein  (3). 
189.5.  Wiman  (1,2). 
1897.  Kohn. 

1899.  Schoute  (2). 

1902.  Kowalewski  (2). 


M«] 


Algebraic  Curves  and  Varieties. 
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M»3.  METRICAL  PROPERTIES. 

M*4c. 

Curves  of  deficiency  p. 

1880.     Hoppe  (1). 
1910.     Rath. 

M*3d.  Normals,  &c. 

1900.     Schoute  (4). 

1878.     Clifford  (2). 

1888.     Segre  (3). 

1892.     Del   Pezzo,    Hurwitz, 

Klein  (3). 
1895.     Wiman  (1,  2). 

1903.     Mehmkc(2). 

M«4.  CURVES   FROM  THE   POINT 
OF  VIEW  OF  DEFICIENCY. 


1881. 
1894. 


Veronese  (3). 
Fano. 


M*4a.  Rational  (ttnicuksal)  curves. 

1878.  Clifford  (2). 

1882.  Meyer  (1-5). 

1884.  Meyer. 

1886.  Brambilla. 

1887.  Zecea. 

1888.  Loria  (3). 
1893.  Berzolari. 
1895.  Fano  (2). 
1902.  Thompson. 

1905.  Marietta  (1). 

1906.  Marietta    (1),     Berzolari 

(2,  3). 

1907.  deBoer. 

1908.  Marietta  (1). 

Rational  Normal  curves  (i.e.  curves 
of  degree  n  in  S„). 


M»5.  SPECIAL  CURVES  AND 
FAMILIES  OF         SPECIAL 

CURVES ;      CLASSIFICATION. 

1906.     Hatzidakis. 

1908.  Conner. 

M«.  ALGEBRAIC  VARIETIES  OF 
n-1  DIMENSIONS  IN  S„  OF 
ORDER  HIGHER  THAN  THE 
SECOND. 

M«l.  PROJECTIVE  PROPERTIES. 

1875.  Halphen  (2). 

1885.  Moore. 

1886.  Bordiga  (5). 

1887.  Segre  (2). 
1896.  Segre  (2). 

1905.  Giambclli  (1). 

1906.  Giambelli(l). 

1907.  Bertini,  Godeaux  (1), 

Tanturri. 

1909.  Bertini  (2),  Coble. 


1878. 
1886. 
1888. 
1895. 
1900. 
1901. 
1903. 
1905. 
1907. 
1908. 
1909. 


Clifford  (2). 
Cassani  (2). 
Loria  (4). 
Lasker  (2). 
Schoute  (3,  4). 
Schoute  (1). 
Berzolari  (1). 
Marietta  (1). 
de  Boer,  Young. 
Young. 
Young. 


M«l 

a.  Intersection  of  two  or  more 

VARIETIES. 

1875. 

Halphen  (2). 

1888. 

Pieri. 

1899. 

Levi. 

1903. 

Severi(l,2). 

1905. 

Macaulay. 

1906. 

Herglotz. 

1909. 

Palatini  (1). 

n=  4. 


1886.  Bordiga  (3). 

1887.  Aschieri. 
1902.  Marietta  (2). 

1904.  Brusotti,  Schonfcld. 

M*4b.  BicuRSAL  (elliptic)  curves. 


1878. 
1880. 
1884. 
1885. 
1886. 
1888. 
1890. 
1891. 
1902. 
1908. 


Clifford  (2). 
Bianchi,  Klein  (2). 
Klein. 

Klein,  Meyer. 
Segre  (2,  4). 
Castelnuovo  (2). 
Klein  (2). 
Amodeo  (2). 
Rosati. 
Marietta  (2). 


M'ia/3.  Varieties  passing  through   the 
intersection  of  given  varieties. 

1897.     Delassus. 

M*lb.  Multiple  points. 

1896.     Segre  (1). 
1905.     Chizzoni(l). 

Deficiency. 

1869.     Noether  (1,  2). 
1908.     Fano{l). 

Tangent  planes. 

1888.     Sharp  (17). 

M'lc.  Poles  and  polars. 

1886.  Rodenberg. 

1887.  Brambilla. 

1888.  Sharp  (20). 
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Systems  of  varieties  with  the  same 
first  polars. 

1898.     Bertini. 

Hessian,  etc. 

1893.     Ascione  (2). 
1895.     Segre. 
1900.     Pcrazzo. 


M'ld.  Curves, 

VARIETY. 

1893. 
1894. 
1895. 
1902. 
1904. 
1905. 
1906. 
1907. 
1909. 


&c. 


LYING       ON 


Enriques  (4). 
Enriques  (2,  4). 
Enriques,  Fano  (3). 
Amaldi  (] ),  Enriques  (2). 
Fano  (3,  4). 

Castelnuovo,  Chizzoni  (2) 
Bonnesen,  Severi  (3). 
Rosati. 
Severi. 


M'lf.  Linear  systems. 

1882.  Bertini. 

1893.  Enriques  (5). 

1895.  Enriques. 

1900.  Palatini  (1). 

1901.  Bertini. 

1905.  Lorenzola,  Veneroni. 
1907.  Schuh(l). 

1909.  Bottasso. 

M«2.  METRICAL  PROPERTIES. 
M*2e.  Centres  of  mean  distances. 

1906.  Laurent  (1). 

M«2g.  FocAi,s. 

1898.  Schoute  (2). 

])I'2h.  Normals. 

1891.     Pieri  (2). 

1899.  Pellet  (1). 
1909.     Rosati. 

M«3.  VARIETIES  OF  THE   THIRD 
ORDER. 

1886.  Voss. 

1887.  Castelnuovo,  Segre  (7). 

1888.  Castelnuovo  (1),  Segre  (4). 

1893.  Enriques  (1). 

1894.  Enriques  (3). 

1896.  Ascione. 

1900.  Perazzo. 

1901.  Perazzo. 

1902.  Dragoni. 

1903.  Richmond  (1). 

1904.  Baker,  Fano  (1-4). 

1905.  Veneroni. 

1909.     Richmond    (2),     Snyder 
(1,  2). 


M«4.  VARIETIES  OF  THE  FOURTH 
ORDER. 

1895.  Caldarera. 
1897.  Bordiga(l). 
1902.  Marietta  (1). 
1905.  Amico. 

Extension  of  Steiner's  surf  ace. 

1897.  Brambilla  (].  2). 

1898.  Brambilla. 

1899.  Brambilla  (1,2). 

1900.  Rosati. 

1907.  Tanturri. 

1908.  Schuh(l). 

Extension  of  cyclides. 

1896.  Schoute  (3). 
1900.     Snyder. 

1907.     Sommerville  (2). 

Extension  of  desmic  tetrahedra. 
1907.     Barrau  (1). 

M«5.  VARIETIES        OF        ORDER 
HIGHER  THAN  THE  FOURTH. 

1887.     Bordiga. 

1896.  Cannizzo. 

Extension  of  Kummer's  surface. 

1890.     Wirtinger. 

1907.  Schuh  (2). 

1908.  Schuh  (1). 

Fresnel's  wave  surface. 

1895.     Vahlen. 

1897.  Schoute  (2). 

Varieties  of  order  «-l  in  S,j. 
1885.     Del  Pezzo  (2). 


1898. 

Palatini  (1). 

lULE] 

D  VARIETIES. 

1885. 

Del  Pezzo  (2). 

1886. 

Segre  (4). 

1887. 

Segre  (1,  4). 

1893. 

Pincherle. 

1895. 

Caldarera. 

1897. 

Bordiga  (I). 

1898. 

Palatini  (1). 

1899. 

Morale  (1,2). 

1901. 

Bellatella,    Moreno, 

gliano. 

1905. 

Chizzoni  (1). 

1908. 

Pagliano. 

Pa- 
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M«7.  VARIETIES  FROM  THE 
POINT  OF  VIEW  OF  RE- 
PRESENTATION AND  BI- 
RATIONAL  TRANSFORMA- 
TION. 

M^7a.  Rational  varieties. 

M^7c.  Varieties  avtiose  plane  sec- 
tions HAVE  A  GIVEN  BEFICIENCY. 

1887.  Del  Pezzo  (1). 

1888.  Moore. 
1890.     Castelmiovo. 

1893.  Enriques  (5). 

1894.  Enriques  (3). 

1895.  Enriques. 

1901.  Enriques  (1),  Kantor(l). 

1908.  Scorza  (3). 

1909.  Scorza  (3). 

M*7d.  Hyperellii'tic  varieties. 
1900.     Hutchinson. 
1907.     Enriques  and  Sevcri  (1). 
1909.     Severi. 

M''7f.  Birational  transformations. 

1900.     Palatini  (1). 

1902.  Enriques  (2). 
1906.     Pannclli(l,2). 

M^  ALGEBRAIC  VARIETIES  OF 
n-k  1  DIMENSIONS  IN  S„ 
(0<jt<«-2)  OF  ORDER  HIGHER 
THAN  THE  SECOND.  (a  pre- 
fixed signifies  surfaces  (^=w-3)). 

Mn.  PROJECTIVE  PROPERTIES. 

1875.  Halphen  (1). 

1886.  a  Del  Pezzo  (2). 

1887.  a  Del  Pezzo  (1-3). 
1891.  Segre  (2). 

1896.  aAutonne. 

1897.  Autonne(l),  Pieri(2). 

1906.  a  Palatini. 

1907.  Bertini,  Giambelli. 

1908.  o  E.    E.   Levi,   PanncUi, 

Scorza  (1,  3). 

1909.  Brusotti,  Scorza  (2). 

M^la.  Variety  as  complete  inter- 
section OF  others. 

1903.  Severi  (2). 
1909.     Fano,  Pannelli. 

M'lb.  Multiple  points. 

1888.  a  Del  Pezzo. 


Tangent  and  osculating  planes,  &c. 

1886.     a  Del  Pezzo  (1). 

1908.  Scorza  (1,  a  2). 

1909.  Scorza  (1). 


MUd. 


Geometry  on  a  variety. 
1901.     a  Castelnuovo    and 


En- 


1907. 


riques. 
Severi. 


M'2.  METRICAL  PROPERTIES. 

1897.     oKommerell. 
1908.     aE.  E.Levi. 

M^3.  VARIETIES  OF  THE  THIRD 
ORDER. 

W^.  VARIETIES  OF  THE  FOURTH 
ORDER. 

1899.  Chisholm  Young,  Rosati. 

Surface  of  Veronese  (a). 

1868.  Cayley. 

1884.  Veronese  (1). 

1885.  Segre  (1). 

1900.  Rosati. 

1901.  Severi. 
1906.  Palatini. 

M'5.  VARIETIES        OF        ORDER 
HIGHER  THAN  THE  FOURTH. 


1886. 
1888. 
1905. 
1907. 
1910. 


a  Bordiga  (6,  7). 
aBordiga  (1). 
aSchoute  (3). 
Godeaux  (2). 
a  Fano. 


1901.     « Severi. 
(3.340) 


M'6.  RULED  VARIETIES. 

1884.     a  Segre  (3). 

1886.  Bordiga  (4),  Segre  (3,  4). 

1887.  Segre  (5,  6). 

M^7.  VARIETIES        FROM        THE 
POINT     OF     VIEW     OF     DE- 
FICIENCY. 
M'7a.  Unicursal  varieties. 
1895.     Autonne(ol,  2). 
1899.     Autonne. 

M''7d.  Hyperelliptic  varieties. 
1910.     aChillemi. 

M«.  TRANSCENDENTAL    CURVES 
AND  VARIETIES  IN  H,,. 
1902.     Kwietniewski. 
Cylindrical  helix. 

1890.     Pirondini. 
1899.     Piccioli. 
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N.  EXTENSION  TO  »  DIMENSIONS 
OF  COMPLEXES,  CONGRU- 
ENCES, CONNEXES,  &c. 

N*.  COMPLEXES  AND  CONGRU- 
ENCES. 

N'l.  COMPLEXES,  &c.,  OF  LINES. 

1886.  Bordiga  (2). 

1887.  Castclnuovo. 

1888.  Bordiga       (2),       Castel- 

nuovo    (1),   Schaf stein, 
Segre  (2). 

1889.  Landsberg. 

1890.  Bordiga. 

1891.  Castelnuovo. 
1894.     Bordiga. 

1896.  Kantor  (2),  Ricci. 

1897.  Ascione  (1,2),  Kantor  (2). 

1898.  Bordiga,    Levi,    W.    H. 

Young. 

1899.  W.  H.Young  (1). 

1900.  Engel   (2),   Palatini    (2), 

V.Weber  (1,3). 

1901.  Carrone,  Palatini  (1),  v. 

Weber. 

1902.  Kantor      (1),     Palatini, 

Pieri. 

1903.  Kantor  (3),  Palatini  (1). 

1904.  Eiesland. 

1905.  Eiesland. 

1907.  Segre  (1). 

1908.  Scorza  (3),  Weitzenbock. 

1909.  Marietta,  Muller. 

1910.  Weitzenbock  (1,2). 

Complexes  and  congruences  of  planes. 

1903.  Keyser. 

Reseaux  and  Congruences. 

1897.  Guichard(l-8). 

1898.  Guichard  (1-4). 

1899.  Guichard  (1-6). 

1900.  Guichard  (1,  2). 

1901.  Guichard. 

1904.  Guichard. 

1905.  Guichard  (2). 

1906.  Guichard,  Merlin  (1,  2). 
1909.  Guichard  (1,  2). 

N52.  COMPLEXES  OF  SPHERES 
AND  HYPERSPHERES.  (For 
application  of  n  dimensions  to  com- 
plexes of  spheres  in  S3,  see  Q2ca.) 

N»3.  COMPLEXES   OF  CURVES. 

1901.  Kantor   (5). 

1902.  Kantor   (2). 

1904.  Bordiga. 

1905.  Greul. 
1908.     Godeaux. 


N«.  CONNEXES. 

1904.     An  tonne. 

1908.  Veneroni. 

N^  OTHER    ANALOGOUS    SYSTEMS. 

1908.     Scorza  (3). 

N8.  NON-LINEAR  SYSTEMS  IN  n 
DIMENSIONS ;  ENUMERATIVE 
GEOMETRY. 

JSn.  SYSTEMS  OF  VARIETIES  IN 
S«. 

1897.     Moutard. 
1910.     Segre. 

N*2.  Enumerative  geometry. 

N''2a.  Formulae    of   incidence    and 

COINCIDENCE  ;  PKINCIPLES      OF 

CORRESPONDENCE. 

Linear  spaces. 

1877.  d'0vidio(2). 

1884.  Schubert  (2). 

1885.  Schubert  (1). 

1886.  Schubert  (1,2). 

1888.  Segre  (1). 

1889.  Castelnuovo  (3),   Lands- 

berg. 

1890.  Pieri  (1). 

1891.  Schubert  (1,2). 

1892.  Amodeo  (2),  Schubert. 

1893.  Pieri. 

1900.  Severi  (2). 

1901.  Kantor  (3),   Palatini   (1, 
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1903.  Giambelli   (1,    2),    Schu- 

bert (1-4). 

1904.  Caspar,    Giampaglia, 

1905.  Giambelli  (2). 
1907.     Sommerville  (1). 
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1902.  Schubert. 

Curves.      (Multisecants,  &c.) 
{Ref.  MHb.) 

1889.  Castelnuovo  (1). 

1895.  Berzolari  (2). 

1900.  Severi  (1),  Tanturri  (1). 

1902.  Crepas. 

1903.  Crepas. 

1909.  Giambelli. 

Conies  and  quadrics. 

1889.  Schubert. 

1890.  Burali-Forti,  Schubert. 
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1891.     Schubert  (2). 
1894.     Schubert. 
1897.     Schubert. 


)aces    of 

higher   degree    than    the 

second. 

1885. 

Schubert  (2). 

1891. 

Fieri  (1). 

1892. 

Fieri. 

1897. 

Fieri  (2). 

1899. 

Rosati. 

1900. 

Tanturri  (2). 

1903. 

Severi(l). 

1909. 

Fano,  Fannelli. 

N'2d.  Order  op  a  locus  or  class  of 
AK  envelope. 

1900.  Segre. 

1903.  Giambelli  (3).     ' 

1904.  Giambelli. 
1909.  Falatini(l). 

N^2e.  Order    op    a    complex    or    a 

RULED  surface. 

1903.     Marietta  (1). 

N'2g.  Number  of  straight  lines 
satisfying  given  conditions. 

1909.     Falatini  (2). 

N*2j.  Number  of  Quadrics  satisfy- 
ing GIVEN  conditions. 

1900.     Schoute(l). 

1905.  Toxopeus. 

1906.  Sommerville  (1). 

N*21.  Number  of  figures  of  a  given 
species  satisfying  given  con- 
ditions. 

1902.     Severi  (3),  Tanturri  (1,  2). 

0^  INFINITESIMAL  AND  KINE- 
MATIC GEOMETRY  OF  n 
DIMENSIONS. 

1906.    Tichomandrickij. 
1909.     Sforza  (2). 

0*1.  Curves  in  S„. 


1902.  J.  G.  Hardy,  Hatzidakie. 
1906.  Herglotz. 

1908.  Lebedev,  Firondini. 

1910.  Rath. 

Curvature  and  torsion. 

1878.  Fromm. 

1890.  Firondini. 

1892.  Hoppe. 

1895.  Landsberg. 

1900.  Lovett  (1),  Rath,  Rich- 
mond (4),  Schoute  (3). 

1903.  Sincov. 

1904.  Wildervanck. 

Curves    of  constant    curvature    or 
torsion. 


1881. 

Brunei. 

1900. 

Ficcioli. 

1901. 

Ficcioli  (2). 

Intrinsic  geometry. 

1888. 

Cesaro  (4).        . 

1889. 

Cesaro  (1). 

1896. 

Cesaro. 

1897. 

Landsberg. 

1900. 

Lovett  (1,3). 

1904. 

Cesaro  (2,  3). 

2.  Varieties  of  '^-l  dimensions  in 

1871. 

Lie  (2). 

1890. 

Firondini. 

1895. 

Ricci. 

1896. 

Bianchi(l). 

1898. 

Say  re. 

1900. 

Kowalewski,    Ricci 

Levi-Civita. 

1902. 

Ricci  (1). 

1905. 

Bocchetta  (2). 

1907. 

Segre  (2). 

1908. 

Dall'Acqua,  Lebedev, 

and 


Measure  of  curvature.  (For  trans- 
formation of  the  quadratic  diiier- 
ential  form  see  C4d.) 


1874. 

Jordan  (1). 

1880. 

Hoppe  (1). 

1881. 

Brunei. 

1882. 

Craig. 

1888. 

Hoppe. 

1889. 

Brunn. 

1890. 

Firondini. 

1891. 

Meyer. 

1897. 

Berzolari  (1). 

1898. 

Ficcioli,  Sayre. 

1867. 

Morin. 

1869. 

Lipschitz(l,  2). 

1871. 

Lie  (1),  Suvorov. 

1874. 

Beez,  Jordan  (2). 

1875. 

Beez  (2). 

1876. 

Allc,  Lipschitz  (1-3). 

1877. 

Gosiewski  (see  Riemann). 

1879. 

Beez. 

1880. 

Hovcstadt,  Vos8ri,2). 

1881. 

Donadt. 

1882. 

Craig,  Lipschitz. 

1884. 

Ricci. 

1886. 

Hoppe  (1). 

1887. 

F.idova. 

(3340) 
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1889.  Mlodzejcvskij,  Uicci. 

1807.  Hadamard(2). 

1902.  Ricci(l),  Servant  (2). 

1903.  Kuhne(l,2). 
190(5.  Maschkc  (2). 

Lines  traced  on  a  variety,  expression 
for  ds2  .  formuljD  of  Codazzi. 
{Hef.  CU.) 

1868.  Beltrami  (2). 

1869.  Kroneckcr,  Lipschitz  (1). 
1883.     Lipschitz. 

1894.  Cesaro  (2). 

1897.  Berzolari  (2). 

1898.  Berzolari  (1,2). 

1899.  Buchholz. 

1903.  James. 

1904.  Cesaro  (3). 

1905.  Mahlo. 

Geodesic  lines,  &c. 

1868.  Beltrami  (2). 

1872.  Lipschitz  (1). 

1901.  Engel,  Hadamard. 

1902.  Finzi. 

1903.  Boulanger,  Ricci  (2). 

Spherical  representation. 

1868.     Beltrami  (2). 

1872.     Beltrami  (1),  Schliifli. 

Differential  invariants. 

1898.  Lovett(l). 

1899.  Cotton  (1),  Forsyth. 

1903.  Rothe(l,2). 

1904.  Ricci  (2),  Rothc. 
190.5.  Sinigallia,  Wright. 

1906.  Maschke  (1,  2). 

Minimal  surfaces. 

1872.     Lipschitz. 


1888. 
1889. 
1898. 
1905. 
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Padova  (1). 
Mlodzejevskij. 
Guichard  (4). 
Kommerell. 
E.  E.  Levi. 


1894.  Stfickel. 

1895.  Cesair). 

1898.  Biantdii,  Cami)bcll. 

1899.  Banal,      Liebmann     (1), 

Mannoxiry  (1). 

1900.  Liebmann  (2). 

1901.  Liebmann  (1). 

1902.  Fouchc,  Kiihne. 

1903.  James. 

1905.  Bianchi(l),  rubini(3). 

1908.  Sbrana. 

1909.  Sbrana. 

Orthogonal  systems. 

1869.  Darboux. 

1871.  Lie  (1,  2). 

1886.  Fieri,  Ricci.  ' 

1896.  Cesaro,  Ricci. 

1897.  Drach,   Guichard   (1), 

Ricci  (1). 

1898.  Darboux. 

1899.  Pellet  (2). 

1900.  Pellet. 
1902.  Darboux. 
1905.  Rath. 
1908.  Drach. 

Curvilinear  coordinates. 
1907.     Riquier. 

Cyclic  systems.     {Bef.  N^l.) 

1897.     Guichard  (I.  3). 

1905.  Sbrana. 

1906.  Sbrana  (J). 

Ruled  varieties. 

1901.  Kiihne. 

Developable  varieties. 
1892.     Puchta(l). 

Varieties  of  constant  (zero)  curvature. 
(Bcf.  Qla;8.) 

1889.  Ricci. 

1895.  Banal. 

1896.  Banal. 

1897.  Banal. 


Deformation  of  varieties  ;  ajiphcable 
varieties. 

1878.     Cayley,     Monro    (1,     2), 
Newcomb  (1). 

1880.  Voss(l). 

1881.  Donadt. 
1884.     Ricci. 

1886.     Hoppc  (1),  Schur  (2,  3). 
1889.     Padova  (1). 
1892.     Puchta  (1,  2). 


Guldin's  rule  for  volume  of  variety  of 
revolution. 

1904.     Schoutc  (5). 

Osculating  spheres,  &c. 
1893.     Hoppe. 

Singularities. 

1904.     Saurel. 
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0*3.  VARIETIES      OF     7i-k-l      DI- 
MENSIONS   IN    S„    (0<A;<n-2). 

(a  signifies  surfaces,  ^=n-d.) 

1897.     aKommerell. 

1904.  aCesaro  (3),  Eiesland. 

1905.  Eiesland,  Kommerell. 


0»4.  KINEMATIC    GEOMETRY    OF 
?i  DIMENSIONS. 
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1900.  Hatzidakis  (2). 
1902.     J.  G.  Hardy. 

Envelopes. 

1887.     Hilbert. 
1905.     Bottasso. 
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1893.  Scheffers  (3). 

1896.  Lie. 
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1901.  Poincare  (3). 
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Enriques  (1,2),  do  Paolis 

Predella. 

1893. 
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TRANSFORMA- 
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1896. 

Del  Re,  Visalli. 
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P23.  ISOGONAL          TRANSFORM  A 

Lorenzola,   Wilson 

(2). 

TIONS. 

1904. 

Fnbini  (4). 
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PH.  BIRATIONAL 
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1893.  Ascione  (1),  Chizzoni. 
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1908.  Fano  (1). 

Correspondence    between    manifolds 
of  different  dimensions.     (C/.  J5b.) 

1877.  Cantor. 

1878.  Netto. 

1879.  Cantor  (1,  2). 

1883.  Cantor  (1-5). 

1891.  Giudice. 

1892.  Milesi. 
1896.  Schoenfiies. 
1899.  Liiroth. 
1904.  Del  Giudice. 

1906.  Bolza,  Liiroth,  Scverini. 

1907.  Baire. 

1908.  Sierpinski/rietze. 

1909.  Mahlo. 


TRANSFOR-     F^6a,.  Rational  transformations. 


P26.  VARIOUS 

TIONS. 


TRANSFORMA- 


1887.  Pieri. 

1895.  Berzolari,    Brill,    Hada- 

mard  (1). 

1900.  Smith. 

1906.  Clairin. 

1907.  Young. 

1908.  Barrau  (1),  Carda. 


P^Bb.  Transformations  by  recipro- 
cal directions;  TRANSFORMATION 
OF  Bonnet. 

1906.     Bricard  (1,2),  Butin. 

P^Sc.  Involutions. 

1891.     Montesano. 

1904.  Colombi. 

P^6d.  Transformations  of  straight 

LINES   INTO   spheres. 

1899.     Lovett  (3,  4). 

P^6e.  Contact  transformations. 

1884.     Engel. 

1888.  Fitting,  Lie. 

1889.  Lie(],2). 

1898.  Lie,  Lovett  (3). 

1899.  Liebmann  (2),  Lovett  (5). 

1900.  Lovett  (4). 

1901.  Engel. 

1902.  Lovett. 

1905.  Dohmen. 

1900.     Briigmann,    Engel,    Vcs- 

siot. 
1909.     Lattes(l,2). 

P*6f.  Various  transformations. 

1903.  Marietta  (2,  3). 

1 904.  Aschieri,  Marietta  ( 1 ). 

1906.  Hadamard  (1,  2). 

Ql.  NON-EUCLIDEAN  GEOMETRY, 
FOUNDATIONS  OF  GEOMETRY, 
THEORY         OF         PARALLELS. 

{n  prefixed  signifies  n  dimensions.) 

Generalities   on   non-euclidcan    geo- 
metry. 

1863.  Hoiiel. 

1867.  Hoiiel. 

1870.  Hoiiel  (2),  Massimino. 

1876.  Tannery. 

1877.  Frischauf,    (Joiocclii    (1, 

2),     Gcrlach,     Halsted, 
Killing. 

1878.  Grassmaun,  Spottis- 

woode. 

1879.  Schlegel. 

1880.  Halsted. 

1882.  Lane. 

1883.  Ball     (1),     Carbonnelle, 

Cayley,  Dauge,  Most. 

1884.  Fabra,  Killing,  Quensen, 

Schmitz. 
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1888.  Beez,     Fraschigni,     Mil- 

haud. 

1889.  Benucci,  Calinon,  Lecha- 

las.  Mansion. 

1890.  Broglie,    Duclout,     Hal- 

sted,  Lechalas  (3), 
Simon  (1),  Vivanti. 

1891.  Calinon,      Halsted      (1), 

Lechalas  (1,  2),  Mansion 
(1),  Poincare,  Rouche, 
Simon  (1,  2),  Study. 

1892.  W.  W.  R.  Ball,  de  Tilly. 

1893.  Halsted  (2),  Mansion  (1, 

2),  Newcomb,  de  Tilly. 

1894.  Halsted    (3),    Klein    (1), 

Suvorov  (see  Anon.). 

189.5.  de  Galdeano,  Hadamard 
(2),  La  Vallee  Poussin, 
Mansion  (4),  Neovius, 
Simon  and  Kriessling. 

1890.  de  Galdeano,  Gallucci, 
Halsted  (1,  4),  Ne- 
krasov,  Janssen  van 
Raaij  (2). 

1897.  Dupuis,  Macaulay,  Man- 

sion (2),  Reinhardt, 
Storv. 

1898.  Halsted  (1,3-5),  Mansion 

(5,  6),  Newcomb. 

1899.  Fontene     (1),     de     Gal- 

deano. 

1900.  Andrade  (2),  Bonola  (2), 

Halsted  (3),  Kolmel, 
Monck,  Study  (2), 
Woods. 

1901.  Barbarin     (1),     Crawley, 

Fraschigni,  Halsted  (1, 
2,  4),  Mansion  (3). 

1902.  Halsted   (4,   (J),   Laurent 

(2),  Newcomb,  Poin- 
care (4),  Study  (2). 

1903.  Bonola    (1),    Combebiac, 

Haldane,  Mach,  Man- 
sion (1),  Moline,  Poin- 
care (1),  Russell. 

1904.  Darboux  (1),  Halsted  (2), 

Hinton  (2),  Lechalas 
(1,3),  Miller. 

1905.  Bordage,     Halsted     (3). 

Mansion     (3),     Nelson, 
Vahlen. 
190(5.     Enriques,  Faigl,  Geissler 
(3). 

1907.  Halsted,     Mansion     (2), 

Sittignani. 

1908.  Carus  (2),  Chase,  Mont- 

verde,  Rust,  Warrain. 

1909.  Alasii,    Halsted    (1,    2), 

Zimmermann. 

1910.  Lipke,  M'Coll. 


General  ex 

positions  of  non-euclidean 

geometry.     (Fortreatisessee  Vlaf). 

1880. 

Chrystal,  Killing  (1). 

1881. 

Cox. 

1882. 

Cox. 

1883. 

Ball  (l),w  Killing  (2). 

1884. 

Buchheim  (1). 

1889. 

Klein  (1). 

1S92. 

M'Clintock. 

1893. 

Kagan. 

1894. 

Halsted  (1). 

1890. 

Mansion  (5). 

1898. 

Fano      (3),      Villarrcal, 

Whitehead  (1). 

1902. 

Russell. 

1904. 

Lechalas  (3). 

1905. 

Calisse,  Massau,  Vahlen. 

1906. 

Halsted,  Massau. 

1907. 

Enriques  (2),  Bonola  (sec 

Enriques  3  (8)). 

1910. 

Russell  and  Whitehead. 

1911. 

Liebmann  (see  Auerbach). 

Adverse  criticisms  of  non-euclidean 
geometry.     {Ref.  Qlaa,  Vld.) 

1870.  Carton. 

1873.  Genocchi. 

1877.  Pietzker(l,2). 

1878.  Gilles. 

1888.  Bonnel,  de  Commines. 

1889.  de  Commines,  Rcnouvier. 

1890.  Broglie,  Varisco. 

1892.  Renouvier. 

1893.  Karagiannides,  Lechalas. 

1894.  Philippov. 

1895.  Bonnel. 

1896.  Dauge  (2). 

1897.  BoUand,  Novikov. 

1899.  Lagrange. 

1900.  Frolov  (1,  2),  Tichoman- 

drickij,  Vidal. 

1902.  Issaly,  Vidal. 

1903.  Delaporte,Richard,Vidal. 

1904.  M'Coll. 

1905.  Delsol,  Frolov. 

1906.  Rabinovitch. 

1907.  Wickersheimer. 

Relation  between  non-euclidean  geo- 
metry and  geometry  on  surfaces  of 
constant  curvature.  (Bef.  QlajB, 
67.).  a  the  distinction  enforced, 
j8  the  two  identified. 
1888.     iSBeez. 

189G.     /8  Dauge  (2),  $  Lechalas 
(3),  o  Mansion  (3,  8). 

1898.  j8Dauge(l),o  Mansion  (2). 

1901.  ;8  Lechalas  (3). 

1902.  a  Russell. 
1904.  0  Lechalas  (3). 
1907.  0  Wi<^kersheimer. 
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Applications  of  non-euclidean 
geometry  to  function-theory. 
(iJe/.  QleiS,  Ql(K9b).) 

Automorphic  functions. 

1881.  Poincare. 

1882.  Poincare  (1-4). 

1883.  Poincare  (2). 
1890.  Klein  (2). 

1897.  Klein  and  Fncke(l). 

1898.  Schlesinger. 

1899.  Schlesinger  (1). 

1902.  Schlesinger  (2). 

1903.  Ziihlke. 

1908.     Hilb,  Poincare  (2). 

Schwarzians. 

1873.     Schwarz. 

1894.  Kapteijn  (1,2),  Schilling. 

1895.  Schilling. 

Application  of  Hermitian  forins  and 
homographic  transformation   with 
conjugate  complex  variables  ;  con- 
form  representation. 
{Ref.  Ql  (P3b),  Qle)3.) 

1890.  Schwarz,  Segre. 

1891 .  Bianchi  (1,2),  Segre  (2). 

1892.  Bianchi,  Segre  (2). 

1898.  Loewy. 

1899.  Giudice. 
1902.  Schlesinger  (2). 

1904.  Fubini(0-8). 

1905.  Bohler,  Fubini  (5),  Lieb- 

mann  (1),  Study. 

1906.  Guareschi. 

1907.  Poincare  (1),  Study. 
1910.     Sommerville  (3). 

Physioa-L  applications. 

1910.  Varicak  (1-3). 

1911.  Varicak,  Wien  (see  Auer- 

bach). 

Ql.  Non-euclidean  geometry  ;  special 
topics.  (It  is  convenient  here  to 
combine  hyperbolic  and  elliptic 
geometry,  using  the  classification 
of  the  Index  du  Repertoire 
BiBLiOGRAPiiiQUE  for  Ordinary 
geometry.  When  a  work  deals 
exclusively  with  hyperbolic  or 
exclusively  with  elliptic  geometry 
this  is  indicated  by  the  letters  b  and 
c  respectively,  w  signifies  w  dimen- 
sions. For  works  of  a  general 
nature  dealing  exclusively  with 
hyberbolic  or  elliptic  geometry  see 
Qlb  and  Qlc.) 


(B12c).  VECTORS. 

1904.  Davis. 
1908.     Andrade. 

(K).  GEOMETRY    AND     TRIGONO- 
METRY. 

1733.  Saccheri. 

1786.  Lambert. 

1829.  h  Lobachevsky. 

1832.  h  J.  Bolyai. 

1835.  h  Lobachevsky  (1,2). 

1840.  h  Lobachevsky. 

1855.  h  Lobachevsky. 

1867.  h  Battaglini. 

1871.  h  Marie. 

1872.  ftFrischauf. 

1873.  MSchering(l). 

1875.  Clebsch. 

1876.  Frischauf. 
1877:  h  de  Zolt. 
1879.  de  Tilly. 
1882.  Story  (1). 
1890.  Cavley  (2). 

1899.  de  Francesco  (1).  ?>  Haus- 

dorff,  hn  Mansion  (1). 

1901.  Barbarin(2). 

1902.  ?;Bonnesen. 

1905.  Liebmann(I). 

1906.  b  Privorsky. 

1907.  h    Perez    del    Pulgar,    h 

Privorsky. 

1908.  7;  Varicak  (1,  2). 

1 909.  h  Pirondini,  b  Pund. 

1910.  Mollerup  (2). 

(Kl).  Points    and    straight    lines  ; 
THE  TRIANGLE.     (For  trigonometry 
of  the  triangle  see  (K20e).) 
1846.     c  Caylev. 

1902.  b  Stackel  (5). 

1903.  b  Szabo. 

1900.  Varicak  (3). 

Construction  of  parallels,  &c.  {b) 
1872.     Beltrami  (3). 
1890.     Simon  (2). 

1897.  Engel(l). 

1898.  Burnside  (1). 
1905.     Liebmann  (2). 

1900.  Liebmann. 

(Kla).  Elementary  theory  of  trans- 
versals. 

1905.     Ventura  y  Reyes. 

(Klb).  Relations  between  the  lengths  of 
the  sides  of  a  triangle  and  certain 
special  lines. 

1901.  Wasteel8(2). 

.     1902.     Barbarin  (1),  Wasteels. 
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Relations  between  the  distances  of 
given  points.     (See  Qlay.) 

1891.     Mansion  (&1,  2). 

1895.  Mansion  (5). 

1896.  Mansion  (7). 

(Klc).  Other  theorems  relating  to  the 
triangle. 

1896.     c  Mansion  (2). 

(Kid).  Area  and  angle-sum  of  a  triangle. 

1829.  h  Lobachevsky. 

1833.  Legendre. 

1844.  Meikle. 

1864.  Kelland. 

1895.  6Kagan(2). 

1896.  cStouff. 

1900.  Veltmann. 

(K2).  Points,  straight  lines,  trian- 
gles AND  circles. 

(K2c).  The  nine-point  circle. 

1878.     b  Frattini. 
1886.     b  Ricordi. 

(K3).  Special  triangles. 

(K3a).  Isosceles  triangle. 

1901.  Wasteels  (1). 

1902.  Blichfeldt  (2). 

(K8c).  Right-angled  triangle  ;   theorem 
of  Pythagoras. 

1893.  b  Semikolenov. 

1896.  Traub. 

1897.  Reyes  y  Prosper  (2). 
1909.  Barbarin. 


Construction  op  triangles. 
1897.     b  Simon  (2). 


1901. 

b  Liebmann  (3). 

1904. 

Fontene,     b     Crossmann 

(1.  2). 

1905. 

Simon. 

(K4). 


(K5).  Systems  op  triangles. 

(K6).  Analytical    geometry  ; 
ordinates. 

1881.  Cox. 

1882.  Cox. 

1901.     Barbarin  (2). 
1906.     ftVaricak. 
1908.     b  Varicak  (2). 

Biaxial  (Cartesian)  coordinates. 

1829.  b  Lobachevsky. 

1835.  b  Lobachevsky. 

1836.  /j  Lobachevsky. 
1855.  i<  Lobachevsky. 


Polar  coordinates. 

1835.     6  Lobachevsky  (1). 
1855.     6  Lobachevsky. 

Weierstrass'  coordinates. 

1885.     n  Killing. 
Line-coordinates. 

1902.     Hudson. 

(K7).  Anharmonic    ratio  ;        homo- 

GRAPHY. 

1874.     Escherich. 

(K8).  The  Quadrilateral. 

(K8b).  Quadrilateral     inscribed     in     a 


circle. 
1909. 


Cailler. 


(K8i).  Birectangular. 

1733.  Saccheri. 
1786.  Lambert. 
1902.     Barbarin  (3). 

Trirectangular. 

1901.     Barbarin  (2),  Mansion  (4). 
1904.     iBonola. 

(K9).  Polygons. 
(K9aa).  Area. 

1882.     Story  (2). 


1900. 
1906. 


Veltmann. 
Liebmann. 


(K9b).  Regular  polygons. 

1902.     Barbarin  (4). 

Division  of  the  plane  by  regular 
polygons.  (For  division  of  non- 
euclidean  space  by  polyhcdra  see 
Ql  (Kl4g) ;  for  division  of  S„  by 
polytopes  see  K^4g). 

(Application  of  Automorphic  func- 
tions a,  Schwai-zians  fi.  Group- 
theory  7.) 

1873.     ySSchwarz. 

1882.  y  Dyck,  a  Poincare  (1-4). 

1883.  Hess,     a     Poincare     (2), 

Schlegel(l). 
1885.     c  Hess. 

1890.  o  Klein  (2). 

1891.  7Bianchi(l,  2). 

1892.  7  Bianchi  (1,  2). 

1894.  j3  Kapteijn,  j8  Schilling. 

]  895.  /3  Schilling. 

1896.  r7Maschkc(l.  2). 

1897.  7  r>nnisidc,  7  l<"rickc. 
1905.  .Soniiiicrvilk'. 
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[01  (K) 

(KIO).  The  Circle,    a 
equidistant. 

limit- 

curve. 

j8 

1893. 
1903. 

d'Ovidio(l). 

Frischauf,    c    Richmond 

a. 

1889. 
1899. 

Reina. 
Mansion  (2). 

1905. 

(2). 
b  Frischauf. 

)3. 

1733. 

1786. 
1796. 

Saccheri. 
Lambert. 
Legendre 

(K14).   POLYHEDRA. 

(K14d).  Areas  and  volumes. 

1900. 
1908. 

Crivetz. 
b  Varicak 

(3). 

1835. 
1836. 

b  Lobachevsky. 
b  Lobachevsky  ( 1 

)• 

(KlOb).  Construction  of  tangent. 
1894.     a  Simon. 

(KlOc).  Circumference  and  area. 
1835.     b  Lobachevsky. 

(Kll).  Systems  oe  circles. 
1908.     Mercatanti. 

(K12).  Construction  of  circles. 
1874.     Battaglini  (2). 
1880.     Ricordi. 
1901.     Vlasov. 

(K13).  Points,    straight   lines    and 

PLANES  ;    THE  TETRAHEDRON. 

(Kl3a).  General ;  dihedral  angles. 


1902.     Reiter,  Satunovskij. 
1904.     b  Dannmeyer. 

1908.  Sforza  (2,  3). 

(Kl^g).  Division  of  space   by  regular 
polyhedra. 

1885.  c  Hess. 

1886.  c  Hossfeld. 
1889.     c    Goursat. 
1891.     Schlegel(l). 
1893.     Bianchi  (1,2). 
1895.     c  Hess. 
1898.     c  Hess. 

1909.  Bianchi. 

(K15).  Cylinder  and  cone. 
Volume. 


1840. 
1873. 
1893. 
1897. 
1899. 
1901. 
1910. 


b  Lobachevsky. 
d'Ovidio(l),  Stahl. 
n  d'Ovidio  (1). 
b  Simon  (2). 
b  Simon. 
Barbarin  (3). 
b  Sommerville  (2). 


1829. 
1835. 
1836. 
1876. 

h  Lobachevsky. 
b  Lobachevsky. 
b  Lobachevsky  ( 1 ) 
b  Frank. 

1885. 

Quenscn. 

Equidistant  (non-coplanar)  straight 
lines  in  elliptic  space  (Clifford's 
parallels. ) 

1873.  Clifford,  Lindemann. 

1879.  Ball. 

1884.  Buchheim  (1). 

1890.  Klein  (1). 

1900.  Petersen. 

1902.  Study  (2). 

1904.  Bianchi  (5),  Fubini  (1 ). 

1906.  Study  (1). 

1907.  Study. 

1909.     Bouman  (1,  2),  Brouwer 
(2),  Vogt. 

(K13c).  The  Tetrahedron. 


1899. 
1905. 

Volume. 
1829. 
1835. 
1836. 
1873. 


c  Berry. 
Mansion  (1). 

b  Lobachevsky. 
b  Lobachevsky. 
b  Lobaclu'vsky  (1). 
d'Ovidio  (I),  Stahl. 


(K16).  The    Sphere,   a  limit   surface, 
fi  equidistant. 

(Kl6a).  General. 

1905.     b  Fischer,  Fubini  (2). 
1908.     j8  Varicak  (4). 

(K16g).  Volume. 

1829.  b  Lobachevskv. 

1835.  6  Lobachevsky  (1). 

1836.  b  Lobachevsky  (1). 
1876.  6a  Giinther  ( I ). 
1881.  Aschieri. 

1899.     a  Mansion  (2). 

(K18).  Systems  of  spheres. 

1894.     ba  Simon. 
1907.     n  Bateman     and     Som- 
merville. 

(K20).  Trigonometry. 

Parallel-angle  and  the  function  n  (p). 

1870.  Grunert. 

1896.  Janssen  van  Raaij. 

1898.  Engel(l). 

1903.  Kurschak. 

1905.  Liebmann  (2). 
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(E20e).  Formulaj  for  plane  triangles. 

1829.  b  Lobachevsky. 

1832.  b  J.  Bolyai. 

1835.  6Lobachevsky  (1). 

1836.  6Lobachevsky  (1). 
1840.  6  Lobachevsky,  Minding. 
1865.  b  Cayley. 

1870.     b  Grunert. 

1872.  b  Cayley. 

1873.  d'Ovidio(l). 

1875.  6  Rethy. 

1876.  b  Rethy. 

1881.  Story. 

1882.  Story  (2). 
1884.     6  Cayley. 

1892.  b  Gerard,  b  Simon. 

1893.  b  Gerard. 
1895.  6Kagan(l). 
1897.  Mansion  (3). 

1899.  Stringham. 

1900.  feEfimov. 

1903.     b  Mansion  (2),  b  Petersen. 
1905.     b  Bonola  (3),  b  Liebmann 
(2). 

1907.  6  Liebmann. 

1909.  b  Reyes  y  Prosper. 

(K21).  Various  Questions. 
1887.     Bang. 

(K21ao).  Constructions  with  the   ruler 
alone. 

1892.     b  Gerard. 
1899.     cBarbarin  (1). 

1910.  6  Grossmann. 

(K21b).  Division  of  the  angle. 

1903.     &  Liebmann  (1). 

1908.  Grigoriev. 

(K22).  Descriptive  geometry. 

(K23).  Perspective. 

(K23a).  Conical  perspective. 
1905.     6deVrie8(2). 

(LM.  CONICS. 

1901.  Barbarin  (2). 

1902.  Liebmann  (2). 
1910.     Coolidge. 

(L'l).  Generalities. 

1873.     cVoigt. 
1882.     Story  (3). 
1910.     c  Naranicngar. 


(L^la).  Classification 

1873 
1874 
1882 
1901 
1906 


b  Frank. 
Escherich. 
Story  (3). 
Barbarin  (2). 
Broniwich. 


(L^3).  Centres,  diameters,  axes  and 
asymptotes. 

1882.     Story  (3). 
1891.     d'Ovidio  (3). 

(L^7).  Foci  and  directrices. 

1869.     c  Clifford  (and  Cayley). 


1882. 
1891. 
1893. 
1900. 


Story  (3). 
d'Ovidio  (1). 
d'Ovidio  (1). 
Stringham  (1). 


(V-il).  Properties  relative  to  two 
or  more  conics. 

1874.     Battaglini(l). 

(L^19).   CONFOCAL  conics. 

1891.     d'Ovidio  (2). 

(L*).  QUADRIC  SURFACES. 

(L*la).  Classification. 

1901.  Barbarin  (2). 

1903.  Bonola  (2),  h  Coolidge. 

1905.  Bromwich. 

1906.  Bromwich. 


(L»2). 

Cones 

AND   CYLINDERS 

Clifford's  surface  in  elliptic 

space. 

1873. 

Clifford. 

1884. 

Buchheim  (1). 

1890. 

Klein  (1). 

1896. 

Bianchi  (2). 

1901. 

Manning. 

1909. 

Bouman  (1,  2), 
(2),  Vogt. 

Brouwer 

(L^9). 

FOCALS. 

1902. 

c  Linnebom. 

1903. 

Bonola  (2). 

(L'lO).   CONFOCAL  QUADRICS. 

(L'^lOd).  Corresponding  points  ;  Ivory's 
theorem. 
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1897.  Reyes  y  Prosper  (3). 

Existence  of  a  rectangle. 

1741.  Clairaut. 

1808.  Schweikart. 

1813.  Duttenhofer. 

1817.  Liidicke. 

1856.  Hennessy  (2). 

1885.  Stolz. 

1899.  CoUignon. 

Assumption  of  similar  figures. 


1693. 

WaUis  (2). 

1794. 

Legendre. 

1803. 

Garnot. 

1819. 

Maurice,  Anon. 

1821. 

Creizenach. 

1824. 

Laplace. 

1827. 

Moebius. 

1839. 

Day. 

1851. 

Buniakovskij. 

1860. 

Delboeuf. 

1892. 

Renouvier. 

1893. 

Couturat  (1,  2),  Lechalas 

1894. 

Delboeuf,  Lechalas. 

1901. 

Wickersheimer- 

1903. 

Varisco. 

Direction  assumption. 

1801,  Schwab. 

1814.  Schwab. 

1824.  Jacobi. 

1838.  Young. 

1844.  Wedgwood. 

1851.  Ueberweg. 

1856.  Wedgwood. 
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1891.  Dixon,  Schmidt. 

1892.  Rcnouvicr. 

1904.  Lagrange  (2). 

1905.  Fabre. 
1908.  Hill. 

Parallels  make  equal  angles  with  a 
transversal. 

1801.     Gumaeliue,  Schwab. 
1809.     Thibaut(5thed.). 


—  as  definition.     (r=right 

angles). 

1655. 

Hobbes. 

1658. 

r  Borelli. 

1731. 

1770. 

Varignon. 
Bezout. 

1790. 

S  wind  en. 

1853. 
1856. 

r  Hennessy. 
rStevelly  (1,2) 

Parallels  meet  at  infinity. 

1604. 
1639. 

Keppler  (and  Newton). 
Desargues. 

1832. 

Steiner. 

Two    intersectors    cannot    both    be 
parallel  to  the  same  straight  line. 

1560.  Proclus. 

1781.  Hindenburg. 

1785.  Ludlam. 
1797.  Playfair. 

Straight  lines  cannot  converge  and 
then  diverge  without  crossing. 

1594.  Nasiraddin. 

1715.  Malezieu. 

1734.  Hansen. 

1756.  Simson. 

1758.  Karsten. 

1760.  Karsten. 

1778.  Karsten. 

1780.  Simpson. 

1786.  Bendavid,  Karsten. 
1792.  Castillon. 

1807.  Hoffmann. 

1819.  Miiller. 

1823.  Nordmann. 

1859.  Hoffmann. 

1869.  Genocchi  (2). 

1904.  Dassen. 

1905.  Dassen,  Hay. 

Distances. 

The  distance  between  two  intersec- 
ting lines  increases  without  limit. 

4th  cent.  b.c.     Aristotle  (1). 
1560.     ProcIuB. 


Distance  between     two     parallels 
remains  finite. 

1560.  Proclus. 

Parallels  are  equidistant. 

1st  cent.  B.C.     Geminus. 

1569.  Ramus. 

1574.  Clavius. 

1603.  Cataldi. 

1604.  Cataldi,  Oliver. 
1615.  Cataldi. 

1641.  Guldin. 

1654.  Tacquet. 

1658.  Borelli. 

1680.  Giordano. 

1686.  Giordano. 

1747.  Simpson. 

1751.  Hanke. 

1752.  Boscovich. 
1759.  d'Alembert. 
1761.  Hagen. 
1770.  Bezout. 
1775.  Bossut. 
1803.  Kircher. 
1808.  Ouvrier. 
1810.  Suzanne. 
1815.  Metternich. 

1817.  Borgen. 

1819.  Liidicke,  Miiller. 

1820.  Ludicke. 

1822.  Liidicke,  Metternich. 

1834.  Thomson. 

1837.  Graf. 

1853.  Thompson. 

1856.  Thompson. 

1859.  Lambert. 

1862.  Thompson. 

1866.  Ryan. 

1905.  Bonola  (1). 

1906.  Lemaire. 
1908.  Niewenglowski. 

—  as  definition. 

1st  cent.  B.C.     Posidonius. 
5th  cent.     Aganis. 

1656.  Hobbes. 

1671.  Pardies. 

1700.  de  Chales. 

1705.  Scarburgh. 

1710.  Wolff. 

1715.  Wolff. 

1741.  La  Caille. 

1808.  Schweikart. 

1818.  Bonnycastle. 
1856.  Hennessy  (3). 
1864.  Laurent, 
1868.  Laurent. 
1870.  Fleury  (2). 
1878.  Dietrich. 
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Properties  or  incidence,  &c. 

A  line  can  be  drawn  through  a  given 
point  to  cut  both  arms  of  an  angle. 

1739.  Segner. 

1791.  Lorenz. 

1800.  Legendre. 

1818.  Hessling. 

1819.  Cresswell. 
1833.  Legendre. 
1894.  Cullovin. 

An  intersector  of  one  parallel  also 
meets  the  other. 


1879.     de  Rossi  Re. 

1894.  Cullovin. 

1895.  Crivetz,  Cullovin. 

Demonstrations  based  upon  a  con- 
sideration of  infinite  areas. 


1560. 

Proclus. 

1758. 

Koenig. 

1789. 

Bonnycastle 

1823. 

Huber. 

1891. 

Dixon. 

Every  point  in  one  given  line  is  the 
projection  of  some  point  in  another 
given  line. 

1787.  Franceschini. 

1794.  Legendre. 

1798.  Guriev. 

1887.  Budden. 

1902.  Gronau. 

The  backwards  prolongations  of 
two  parallels  are  also  parallel. 

2nd  cent.     Ptolemy  (2). 


Three    points    not 

coUinear    arc 

concyclic. 

1786. 

Lambert. 

1796. 

Legendre. 

1823. 

Anon. 

1832. 

W.  Bolyai. 

1906. 

Lippmann. 

Infinitesimals  and  iNriNiTiES. 

Assumption  of  an  element  of  length. 

(Cf.  Vld,  Atomic  geometry). 

1789.  Voigt. 

1797.  Langsdorf. 

1802.  Langsdorf. 

1895.  Bonnel. 

1902.  Bonnel  (3). 

Assumption  of  a  last  straight  line  to 
cut  a  given  one. 

1812.  Gergonne. 

1823.  Paucker. 

1 826.  Olivier. 

1 838.  Young. 

1851.  Scorza. 

(3340) 


1067. 

Arnauld. 

1778. 

Bertrand. 

1780. 

Schultz. 

1784. 

Schultz. 

1786. 

Eichler,     Qeusichen, 

Schultz. 

1796. 

Anders. 

1803. 

Lacroix. 

1812. 

Bertrand. 

1816. 

Blirger,  Crelle. 

1818. 
1820. 

Hellwag,  Hessling. 
Biirger. 

1823. 
1824. 
1831. 
1833. 
1835. 

Legendre. 

Stein  (and  Gergonne). 

De  Morgan. 

Biirger,  Legendre. 

Crelle. 

1838. 
1849. 

Young. 
Schulten. 

1860. 

Baltzer. 

1871. 

Transon  (1,  2). 

1875. 

Becker. 

1876. 

Johnson,  Liiroth. 

1877. 
1878. 

Becker  (2),  Polster. 
Dietrich,  Polster, 

1887. 
1888. 

Seeger. 
Newman. 

1894. 

Reishaus. 

1904. 

Lagrange  (1),  Sornein. 

BATED 

CONSTRTJCTIONS. 

1794. 

1820. 

Legendre. 
Struve. 

1822. 

Miiller. 

1825. 

Servois. 

1830, 
1833. 
1835. 

Thompson. 

Legendre. 

Nichol. 

1850. 
1869. 

Buniakovskij  (1). 
Bertrand,    Carton,    Min 

arelli. 

1870. 

Carton,  Lionnet. 

KiNEMATICAL. 

Thibaut's  Proof  of  the  angle-sum  by 
successive  rotations  about  the 
vertices  of  the  triangle. 

1797.     Playfair  (3rd  ed.). 

1802.     Krause. 

1809.     Thibaut. 

1850.     G(!rnuir. 

IHafi.      Ch.'isl-'K,  \iiic(  III   (J,  :.>). 

ls:,7,      M.iiWn. 

T   2 
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1877.  Giinther  (3). 

1882.  Casey. 

1884.  Geoghegan,  Henrici. 

1904.  Mackay. 

Line  moving  at  constant   angle  to 
another. 

1693.  Nasiraddin,  Wallis  (2). 

1758.  Kaestner. 

1797.  Schmidt. 

1803.  Kircher. 

1813.  Herrmann. 


Other  kinematical  proofs. 

1823. 

Paucker. 

1853. 
1856. 
1862. 
1894. 

Thompson. 
Thompson. 
Thompson. 
CuUovin. 

1895. 

Love. 

1903. 

Rabinovitch. 

ilBPLIES  TO  ATTEMPTED  PROOFS. 

1816. 

1824. 

Gauss  (1). 
Stein. 

1852. 
1860. 

SchUlten(l). 

Gauss  and  Schumacher. 

1870. 

Baltzer,  Breton. 

1879. 

Genocchi. 

1884. 

Henrici. 

1887. 
1895. 

Henrici  (see  Budden). 
Love. 

1896. 
1897. 

Mansion  (1). 

Barbarin  (1,  2),  ManBion 

1898. 

(4). 
Barbarin     (2),     Mansion 

1902. 

(1,4). 
Barbarin  (3). 

1903. 
1908. 

Tarry. 

Sineov     {see    Tichoman- 

drickij). 

Miscellaneous  attempts  to  prove 
Euclid's  postulate. 

9th  cent.     Thabit. 
10th  cent.     Yuhanna. 

1613.  Valerio. 

1642.  Gestrin. 

1671.  Guarini. 

1744.  Stromer. 

174(5.  La  Chapelle. 

1747.  Segner. 

1750.  Camus. 

1762.  Kraft. 

1753.  Kraft,  Sauveur. 

1770.  Scherfier. 

1771.  Boehm. 

1772.  Luino. 
1778.  Kesaer. 


1780.  Hauser. 

1781.  Austin,  Felkel. 

1783.  Pagnini. 

1784.  Venturi. 

1786.     Hofmann,  Pfleiderer. 

1788.  Schiibler. 

1789.  Lindquist. 

1790.  Cagnazzi,     Schotteringk, 

Schultz. 

1791.  Voigt. 

1792.  Ebert. 

1793.  Haufl. 

1794.  Pagnini. 

1795.  Chauvelot,  Rehbein, 

Saladini,  WUdt. 

1797.  Pfleiderer. 

1798.  Gilbert. 

1799.  Hauff,Hiadenburg,Anon. 

1800.  Wildt. 

1801.  Hoffmann,  Limrick. 

1802.  Chauvelot. 

1803.  HaufE,  Ide. 

1804.  W.    Bolyai,         Bolzano, 

JacqucK. 

1805.  Lacroix. 

1806.  de  Gelder. 

1807.  Hauff,  Scheibel. 

1808.  Abreu,  Jeufirain,  Schwab. 

1809.  Abreu. 

1810.  de  Gelder. 

1811.  Brunacci,  Le  Carpenticr, 

Neubig. 

1812.  Bois-Bertrand,  Gergonne, 

Legendre. 

1815.  Guntz,    Kjellin,    Metter- 

nich. 

1816.  Develey,  Hoffmann, 

Liidicke,  Vermehren. 

1817.  Blum,  Ohm,  Wachter. 

1818.  Exley,  Flauti. 

1819.  Hauff,  Konig,  Ohm. 

1820.  Griison. 

1821.  Erb,  Hauff,  Kiister,  Mon- 

nich.  Anon. 

1 822.  Fries,  Ivory,  Meikle. 

1823.  Paucker. 

1824.  Bensemann,  Foex,  Ivory, 

Walsh. 

1825.  Colburn,  Hegenberg. 

1826.  Bouvier,  Colburn,   Gras- 

hof,  Hoffmann,  Minar- 
elli,  Miiller,  Olivier, 
Strong. 

1827.  Bresztyenszky,  de  Gelder, 

Knai%  Koch,  Neubig. 

1828.  Knar,  Lampredi,  Scorza. 

1829.  Courtin,  Lehmann,  Rein- 

hold. 

1830.  Rindfleisch,  R....r,  Soko- 

lovski,  Thompson. 


Qla^l 
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1831.  Faick,  Lchmaiin. 

1832.  Doppler,  Giroud,  Wilkic. 

1833.  Ekstrand,        Thompson, 

Wiessner. 

1834.  Ampere,  Burger,  Dresler, 

Metzing,  Tisserand. 

1835.  Biirger,    Dantas-Pereirn , 

de       Gelder,       Nichol, 
Schroder. 
183G.     Gaudain,  Hennig,  Kaiser, 
Lampredi,    Lemonnier, 
van  Tenac. 

1837.  Horn,  Wiessner. 

1838.  Bazaine,Cabean,Durand, 

Lemonnier. 

1839.  Amiot,        Guimbertaud, 

Marcker. 

1840.  Bischof,     Haiiy,     Miahl- 

hofer,    Ruello,    Seeber, 
Thompson. 

1841.  Amiot,   Fusco,   L3rncker. 

1842.  Claudel,     Fremont,     Le 

Villain,  Marchand, 

Marin,  Powell,  Prince- 
Smith. 

1843.  Paullet. 

1844.  Cournot. 

1845.  Acostas,  Broo,  Lafitte. 

]  84G.     Matzka,  Schultz,Twining. 

1847.  Dudeck,  Lefran9oiB, 

Marsano,  Meikle. 

1848.  Christian,  Sirban,  Wiess- 

ner. 

1849.  Knorr,  Rivaud. 

1850.  Buniakovskij       (1,       2), 

Hill. 

1851.  Buniakovskij,    Reuschle, 

Scorza. 

1852.  Euijs     BaUot,    Horlych, 

Martynovsky,  Schultcn 
(1,  2),  Spach. 

1853.  Buniakovskij,      Dobelly, 

Kregcz. 

1854.  Kriiger,  Schultz. 

1855.  Cabot,  Sippel. 

1856.  Granlund,         Hennessy, 

Osorio,  Stevelly,  Young 

1857.  Day,  Lam arle,  Nichol. 

1858.  Beck,    Bouche,    Kriiger, 

Rozet. 

1860.  Kulik. 

1861.  Collignon. 

1862.  Belenay,     Lotz,     Thicr- 

mann. 

1863.  Buniakovskij. 

1864.  Boillot. 

1866.  Rerolle  (1,2). 

1867.  L.  Giacomini,       Murray, 

Wittc. 

1868.  Agolini. 


1869. 

Flcury,  Twinhig. 

1870. 

Boillot,    Dillner,    Fleury 

(l),Fuix(l,2),  Goubet, 

Marchand,  Sainte-Croix 

(l,2),deTiny(2). 

1872. 

Buniakovskij       (1,       2), 

Cipolla,  Germann,  Sme- 

tacek,  Twining. 

1874. 

Leinemann,  Rossetti. 

1875. 

Bonn  in,  Falk. 

1876. 

Eisenmenger,       Giinther 
Conti. 

1878. 

1879. 

Duda,  Fleury,  Ruffolo. 

1881. 

Sibiriakov. 

1882. 

Wilmert. 

1883. 

Agolini,   Beyda,   Flcury, 

Strona. 

1884. 

Luvini. 

1885. 

Korneck. 

1886. 

Ragache. 

1887. 

Sibiriakov,  Wilson. 

1888. 

Dodgson,   Duchemin    (1, 

2),  Lissenco. 

1889. 

Duchemin,     Gros-Desor- 

meaux,  Sbrana,  Tucker. 

1890. 

Sachs. 

1893. 

Salamitto,  Sarrieu. 

1894. 

Dressier,  Jubinal. 

1895. 

Frolov. 

1896. 

Frolov  (1,  2). 

1897. 

Frolov,  Wickersheimer. 

1898. 

Fro]ov(l,  2),  Tarry. 

1899. 

Frolov  (1,2). 

1900. 

Bosworth,  Vidal. 

1901. 

Gelin,  Pierantoni. 

1902. 

Gronau,  Smith,  Wickers- 

heimer. 

1903. 

Cadenat,  Pflaum. 

1904. 

Pondichy,  Raganti. 

1905. 

Liasse  (1,2),  Ryan. 

1906. 

Bourlet,  Pailler. 

1907. 

Bourlet,  Gerard. 

1908. 

Galperin,  Sabinin. 

1910. 

Martinez. 

Qla;8.  Curvature  of  space.  (For  geo- 
metry on  surfaces  of  constant  cur- 
vature see.  Qley.  For  surfaces  of 
constant  curvature  in  non-eucli- 
dean  space  see  Ql  (06g),  and  in 
particular  for  surfaces  of  zero 
curvature  see  Ql  (K16o,  L*2.)  For 
questions  on  differential  geometry 
of  S„  not  specially  in  relation  to  the 
foundations  of  ;^(iim(li\'  nee  0*2, 
and  for  transldini.il  ioii  of  the 
quadr.itic  iiiir<irii(  ial  form  nee 
C4.d.) 
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General  investigation  *)f  curved  Kur- 
faces  relevant  to  non-euclidean 
geometry,  i.e.  mea.sure  of  curvature, 
geodesies,  &c. 


1825. 

Gauss. 

1827. 

Gauss. 

1828. 

Gauss. 

1838. 

Minding  (1,  2). 

1839. 
1840. 
1850. 

Minding. 
Minding. 
Liouville. 

1857. 

Codazzi. 

1876. 
1887. 

Hoppe. 
Darboux. 

1894. 

Bianchi. 

1896. 

Bianchi  (1 ),  Sabinin, 

1900. 

Liebmann  (1,  2). 

1901. 

Hilbert     (2),     Liebmann 

1902. 
1903. 

(1,2,  4),  Anon.  (2). 
Holmgren. 
V.  Lilienthal. 

Space  of  constant  curvature.  (Rcf. 
0*2.) 

1881.     Donadt. 
1885.     Brill. 

1899.  Liebmann  (1),  Tedone. 

Space  of  zero  curvature. 

1889.  Ricci. 

1895.  Banal. 

1896.  Banal. 

1897.  Banal. 
1904.  Mercatanti. 

"  Curved  "  space.    {Bcf.  Ql.) 

1873.  Ingleby. 

1876.  Tait. 

1877.  Giinther  (2),  Newcomb. 

1878.  Grassmann,    Newcomb 

(2). 

1881.  Donadt. 

1885.  Clifford. 

1891.  Cranz,  Dixon. 

1893.  Newcomb. 

1896.  Lechalas(l,2). 
1901.  Crawley,  Knibbs  (1). 

Determination  of  the  space-constant 
("curvature")  by  measuring 
stellar  parallax. 

1829.  Lobachevsky. 

1855.  Lobachevsky. 

1891.  Cranz,  Peirce. 

1897.  Novikov. 

1900.  Barbarin     (1),    Schwarz- 

schild. 
1908.     Harzer. 


Dll'FEKENTlAL  BASIS  FOB  CiEOMETUY, 
STABTINC!  WITH  THE  LINE-ELEMEKT. 

(Ref.  C4d.  For  application  of 
continuous  groups  and  calculus  of 
variations  to  the  same  question  see 
Qlay.) 

1861.     n  Riemann. 

1866.     n  Riemann. 

1881.     Donadt. 

1883.     Ball  (1). 

1886.     ?iSchur(l). 

1890.  Picard. 
1894.     Cesaro(l). 

1902.  Bianchi  (1),  Woods. 

1904.  Cesaro  (1,  2). 

1905.  Cesaro,  Schlesinger  (2). 
1908.  Darboux. 

1910.     Coolidge. 

Qlay.  INVESTIGATION  OF  THE 
LINE-ELEMENT  BY  VARIOUS 
METHODS.  (For  differential 
method  sci  Qla^S.) 

Examination  of  the  eelations 
connecting  the  finite  distances 
of  five  ob  more  points  in. 
SPACE.      (C/.  Ql  (Klb).) 

1773.  Lagrange. 

1806.  Carnot. 

1868.  Helmholtz. 

1871.  d'Ovidio. 

1883.  Ball(l). 

1891.  Rouche. 

1893.  Goedseels,  de  Tilly. 

1904.  Lcchalas(l). 

1906.  deDonder. 

1907.  de  Donder,  Enriques  (2). 

1908.  Mansion  (2). 

Investigation  of  the  line-element 
by  calculus  of  variations. 


1906. 
1907. 


Stromquist. 
Study. 


Application  of  continuous  groups. 
{Ref.  J4f.) 

1868.  Helmholtz. 

1872.  Klein  (1). 

1875.  Clebsch. 

1883.  Ball(l). 

]  886.  Lie. 

1888.  Lie. 

1890.  Lie(l). 

1892.  Killing,  Lie  (2,  3),  Picard. 

1893.  Killing  (2),  Klein  (1). 

1894.  Love  (1). 

1895.  Halsted  (4). 

1897.  Klein  (2),  NowBon. 

1898.  Halsted  (2),  Poincare  (1). 
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1899.  Duport. 

1900.  Lovett  (1). 

1901.  Bonola,  7i  Lovett  (],  2). 

1902.  Hubert  (2). 

1905.  Combebiac(l). 
1907.  Enriques(2). 

1909.  nBrouwer(3). 

1910.  Heffter. 

Qlb.  Hyperbolic  geometry  (Lobach- 
evsky-Bolyai).  (For  special  topics 
«^e  Ql.  N.B. — When  the  reference 
symbol  Qlb  is  followed  by  a  further 
symbol  within  brackets,  Ql  is 
always  to  be  referred  to.) 

General.  (For  generalities  relating 
to  non-euclidean  geometry,  not 
specially  hyperbolic,  see  Ql.) 

1823.  J.  Bolyai. 

1824.  Gauss  and  Taurinus. 

1825.  Taurinus. 

1851.  W.  Bolyai,  Gerling. 

1860.  Gauss  and  Schumacher. 

1867.  Baltzer,  Forti. 

1872.  Buniakovskij  (2). 

1873.  Hoffmann. 
1876.  Peressini. 

1881.  Suvorov. 
1885.     Thue  (1,  2). 
1888.     Beckmann. 

1894.  Siskin. 

1895.  Archimovic,  Isely. 

1899.  Frolov  (3). 

1900.  Woods. 

1901.  Halsted  (5). 

1902.  Stackel  (2). 

1903.  Rethy,  Stackel  (2). 

1906.  Hayashi. 

General  elementary  development. 
(See  also  Ql  (K).) 

1733.  Saccheri. 

1786.  Lambert. 

1816.  Wachter. 

1818.  Schweikart. 

1820.  Schweikart. 

1826.  Taurinus. 
1860.  Young. 

1882.  Clifford  (1). 
1900.     Gauss. 
1903.     Beke. 

Hyberbolic  functions  and  trigono- 
metry. 

1759.  de  Fonccnex. 

1870.  Grunert. 

1881.  Gunther. 

1884.  Man.sion. 

1903.  Mansion  (2). 


Qlc.  Spherical    and    elliptic    geometry 

(Riemann-Klein).  (For  special 
topics  see  Ql.  N.B. — When  the 
reference  symbol  Qlc  is  followed  by 
a  further  symbol  within  brackets, 
Ql  is  always  to  be  referred  to. ) 

General.  (For  generalities  relating 
to  non-euclidean  geometry,  not 
specially  elliptic,  see  Ql.) 

1733.  Saccheri. 

1764.  Reid. 

1786.  Lambert. 

1866.  Riemann. 

1873.  Clifford. 

1878.  Killing. 

1884.  Henrici. 

1885.  Halsted. 
1892.  Halsted  (2). 

1894.  Mansion  (1,  2). 

1895.  Mansion  (1,  2). 

1904.  Bordage,  Coolidge  (2). 

1905.  Halsted  (4). 

Elliptic  geometry  (polar  or  single 
form,  as  opposed  to  spherical 
geometry  =  antipodal  or  double 
form,  of  elliptic  geometry.) 

1871.     Klein. 

1876.  Frankland  (Monro,  Hog- 

ben,  Skey),  Klein. 

1877.  Monro,  Newcomb. 

1878.  Killing. 
1883.     Ball(l). 

1890.  Klein  (1). 

1891.  Killing. 

1892.  Halsted  (1). 
1899.  Mannoury(l). 

1902.  Combebiac,    Gerard    (2), 

Anon.  (4). 

1903.  Mansion  (3). 

1904.  Coolidge  (2). 

(For  distinction  between  elliptic  or 
spherical  geometry  and  the  geo- 
metry upon  a  sphere  see  Ql.) 

Qld.  VARIOUS  GEOMETRIES.  (For 
hyperbolic  geometry  see  Qlb  ;  for 
elliptic  geometry  see  Qlc  ;  for  the 
Cayley-Klein  projective  metric  see 
Qlea.) 
Non-archimedian  geometry. 

1891.  Veronese. 

1899.  Hubert. 

1900.  Dehn  (1>. 
1902.  Bindoni. 

1904.  Geisslcr(l). 

1905.  Mansion  (4),  Veronese. 
1900.     Enriques,  Schoenliic8(l). 
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1907.  Enriqucs  (2),  Hahn,  Vi- 

tali  {see  Enriqucs  3  (5)). 

1908.  Veronese. 

Non-desarguesian  geometry. 

1899.  Hilbert. 

1901.  Lechalas  (2). 

1902.  Moiilton. 
1905.  Vahlen. 

1907.     Veblen     and    Maclagan- 
Wedderburn  (2). 

Non-pascalian  geometry. 

1899.     Hilbert. 
1904.     Hessenberg  (1). 
1907.     Veblen    and     Maclagan- 
Wedderburn  (2). 

Non -Pythagorean  geometry. 

1903.  Hilbert  (2). 

Finite  projective  geometries. 


1892. 

Fano. 

1898. 

Fieri  (1). 

1904. 

Petronievics,  Veblen  (2). 

1905. 

Macl  agan  -  Wed  der  burn . 

190G. 

Veblen    (1),    Veblen   and 

Busf^ey   (2),  Whitehead 

(1). 
Levi  (1),  Maclnnes,  Som- 

1907. 

merville  (1),  Veblen  (1, 

2). 

1908. 

Coble. 

1910. 

Conwell. 

Serai-euclideangeometryin  which  the 

angle-sum  —  2R. 

1900. 

Dehn(l). 

1903. 

Mollerup. 

1905. 

Bonola  (2). 

1907. 

R.  L.  Moore. 

Geometry  in  which  c*  — f//*  -l^. 

1897.  Hinton. 

1904.     Hinton  (2),  Mcrcatanti. 

Geometries  with  absolute  of  special 
form, 

1892.     Busche. 

1910.     Sommerville(wl,5). 

Geometry  in  which  the  absolute  con- 
sists of  the  two  double  quadrics  of 
the  general  linear  dualistic  corre- 
lation. 

1892.  nFontenc. 

1898.  Fontene. 
1 904.  Fontene. 
1907.  E.  Meyer  (2). 


Periodic  geometry  (not  elliptic). 

1897.  Hadamard(]). 

Quadratic  (discontinuous)  space. 

1898.  Strong. 
1908.     Moore. 

Various  discrete  geometries. 

1904.     Petronievics,  Veblen  (2). 


1905. 

Petronievics. 

1907. 

Petronievics. 

Geometry 

of     a     Lattice     (Punkt- 

Gitter). 

1896. 

Klein  (2),  n  Minkowski, 

n  Weber. 

1904. 

Minkowski. 

1907. 

Enriqucs  (2),  ?j  Minkow- 

ski. 

1910. 

Hilbert. 

Geometries  in  which  the  straight  line 
is  the  shortest.     {Bef.  Qlea.) 
1901.     Hamel. 

1903.  Hamel. 
1900.     Bliss. 

Geometries  in  which  circles  are  the 
shortest.     (Jtef.  Qle/8.) 
190G.     Stromquist. 

Various  geometries. 

1904.  Veblen  (2). 

Qle.  CONCRETE  REPRESENTA- 
TIONS OF  NON-EUCLIDEAN 
GEOMETRY. 

Qleo.  By  straight  lines  and  planes 

WITH  THE  CaYLEY-KlEIN  PBOJEC- 
TIVE  METRIC. 

Projective  metric  ;  theory  of  the 
absolute.  (For  special  theorems 
in  non-euclidean  geometry  see  Ql.) 


1853. 

Laguerre. 

1859. 

Cayley. 

1865. 

Clifford. 

1869. 

Clifford. 

1871. 

Cayley,  Klein. 

1872. 

Beltrami  (1,  2),  Cayley, 

Klein  (],  5). 

1873. 

Clifford,    Klein,    Linde- 

mann,  d'Ovidio  (],  2), 

Stahl. 

1874. 

Battaglini  (1-4). 

1875. 

Clebsch,  d'Ovidio  (1,2). 

1876. 

Battaglini,          Cremona. 

d'Ovidio  (1-4). 

1877. 

d'Ovidio  (1). 

Qle] 


Various  G  eometries — Representation. 
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187S. 

Clifford. 

1879. 

Ball. 

1881. 

Aschierl,  d'Ovidio,  Story. 

1882. 

Koenigs,   Ricordi,   Story 

(1,  2). 

1883. 

Ball  (1),  Klein. 

1885. 

Hossfeld. 

1887. 

Poincare. 

1888. 

Tirelli. 

1889. 

Ball. 

1890. 

Cayley  (1,  2),  Klein  (1). 

1891. 

d'Ovidio  (1-3),  Schilling. 

1893. 

Johnson,  d'Ovidio  (1). 

1894. 

Scott,  Wirtinger. 

1896. 

Guichard(l),  Halsted(5), 

Nekrasov,  Study. 

1897. 

Klein     and    Fricke    (1), 

Scott,  Thoniae. 

1898. 

n  Barbarin    (1),  Fiedler, 

F.  S.  Macaulay. 

1899. 

Fontene  (1). 

1900. 

Kolmel,  Morrice. 

1901. 

Study. 

1902. 

Palmieri,Study(l). 

1903. 

Cotton,  Study. 

1904. 

Palmieri. 

1906. 

Berkhan,       Sommerville 

(2). 

1907. 

Combebiac  (2),  Enriques 

(2),  Hostinsky. 

1908. 

Combebiac  (1 ). 

1910. 

Coolidge,        Sommerville 

{n  1,  2). 

Repreeentation   of  surfaces  of   con- 

stant curvature  on  the  plane. 

1865. 

Beltrami. 

1868. 

Beltrami  (l,n  2). 

1872. 

n  Beltrami  (1). 

1874. 

Escherich. 

1890. 

Padoa. 

1902. 

n  Enriques  (1),  Ziihlke. 

Qle)3.  Representation     by     circles 

AND     SPHERES     CUTTING     A     FIXED 

SPHERE  ORTHOGONALLY.  (Con- 
form representation. )  {See  also  Ql, 
Application  to  function -theory.) 

1888.  Marcolongo. 

1891.  Poincare. 

1893.  Klein  (l),Suslov. 

1895.  Lachtin. 

]  903.  Varicak. 

1905.  Hessenberg     (2),     Lieb- 

mann  (1),  Wellstein. 

1906.  Lony,  Stromquist. 

1907.  Magener,  C.  L.  E.  Moore. 
1910.     (-arslaw     (I),     Sominer- 

ville  (3). 


Other  conform  representations. 
1896.     Bul^se(],2). 

Qle-y.  Representation  by  oeodesics 

ON  A  SURFACE  OF  CONSTANT  CUR- 
VATURE. (For  distinction  between 
non-euclidean  geometry  and  geo- 
metry upon  a  surface  of  constant 
curvature  sec  Ql.) 

1868.  Beltrami  (1). 

1871.  Klein. 

1872.  w  Beltrami  (1). 

1873.  Klein. 
1888.  Beez. 
1891.  Dixon. 

1901.  Kommerell. 

1902.  Ziihlke. 
1908.     Chandrikov. 

Geometry   on    surfaces   of   constant 
curvature,  +  or  — . 


1839. 

Minding. 

1840. 

Minding. 

1857. 

Codazzi. 

1868. 

Christoffel. 

1869. 

Beltrami  (1). 

1874. 

V.  Escherich. 

1875. 

Clebsch. 

1876. 

Hoppe. 

1879. 

Hatzidakis. 

188J. 

Nebelung. 

1882. 

Voss. 

1886. 

Bianchi. 

1889. 

Bianchi,  -  Reina. 

1894. 

Bianchi. 

1895. 

Calinon,  -  Kagan  (3). 

1897. 

-  Hadamard  (3). 

1898. 

Beliankin,  Carda,  -  Hada 

mard  (1),  Schle.singor. 

1900. 

Sabinin. 

1901. 

-  Kiraly. 

1902. 

Thuc. 

The  pseudosphere  or  surface  of  revo- 
lution of  the  tractrix. 

1872.  Beltrami  (3,  4). 

1873.  Genocchi,  de  Tilly. 
1884.     Cayley. 

1 898.     Metzler. 

Qle5.  Various  representations. 

Binary  forms. 

1862.  Fiedler. 

1866.  Battaglini. 

1872.  Klein  (i). 

1882.  SteplianoH. 
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Central  projection  of  a  ppliere. 
(Ecf.  Qlea,  and  Vld,  Physiological 
space. ) 

1892.  M'Clintock. 

1893.  Johnson. 

Orthogonal  projection  of  a  sphere. 

1891.     Poincare. 
1905.     Mansion  (2). 

Conies  in  a  plane. 

1885.     Study  (1,2). 

1910.     t- ommerville  {see  3). 

Diametral  sections  of  a  quadric  sur- 
face. 

1887.     Poincare. 
1909.     Jansen. 

Various  representations. 
1872.     Konig. 
1885.     Porchiesi. 
1893.     Suslov. 
1901.     Petersen  (2). 
1905.     Schor. 

Q2.  SPACE  OF  n  DIMENSIONS ; 
GENERALITIES,  REPRESENTA- 
TIONS AND        APPLICATIONS. 

(For    special    topics    consult    the 
Index. ) 

1869.  Sylvester. 

1883.  Cayley. 

1885.  Schendel. 

1886.  Gibbs,  Peddie. 
1898.  Schiaparclli. 

1900.  Couturat  (1). 

1901.  Knibbs  (2). 
1903.  Haldanc. 


Q2a.  GENER 
1746. 
1844. 
1866. 
1870. 
1872. 
1870. 
1877. 

1878. 


1879. 

1880. 
1884. 

1886. 
1888. 

1889. 
1890. 


ALITIES. 

Kant. 

Grassmann. 

Riemann. 

Cayley  (1). 

Klein  (1). 

Mansion,  Tannery. 

Halsted,  Hugo,  Kaiser, 
Kennon. 

Gilles,  Grassmann,  Spot- 
tiswoode. 

Dreher. 

Halsted. 

Fullerton,  Hiftton, 

Rhenius. 

Hinton. 

Caporali,  G.  D.  H.,  Hin- 
ton, Schlegel,  Schofleld. 

Lechalas. 

Badoureau,  Haft. 


1891.  Cranz,  Dixun,  Segre  (1), 

Simon  (1),  Veronese. 

1892.  W.  W.   R.  Ball,  Preble, 

Sanford,  Wake. 

1893.  Klein  (1),  Mansion  (1,2), 

Newcorab,  Schubert. 

1894.  Enriques  (1),  Philippov, 

Roberto. 

1895.  Farjon,  Isely. 

1896.  de  Galdeano,  Hyslop. 

1897.  Dupuis,  Servant,   Story. 

1898.  Keyser,  Newcomb,  Pick. 

1899.  de  Galdeano. 

1901.  Crawlej',  Kapteijn, 

Lechalas  (3),  Lovett(l). 

1902.  Williams. 

]  903.     Boucher  (2),  0.  Simon. 

1904.  Hinton   (1,   2),   Lechalas 

(3),  E.  Miiller. 

1906.  Blum,     Hiessl,     Keyser, 

Laurent  (2),  Phin. 

1907.  Fano  (2),  Loria  (2). 

1908.  Bostwick,       Carus      (3), 

Jacoby,  Johnston,  War- 
rain. 
1910.     Manning. 

Space  of  00  dimensions.     {Bef.  J5b.) 

1896.     Pincherle  (1). 

1898.  Pincherle  (1,  2). 

1899.  Cazzaniga. 

1901.     Pincherle  and  Amaldi 

1905.  Frechet. 

1906.  Frechet. 

1908.  Frechet. 

1909.  Hjelmslev. 

1910.  Frechet  (2). 

Time  of  two  or  more  dimensions. 

1890.     Calinon. 
1892.     Halsted  (1).    . 

"  The  realm  of  spirits." 


1679. 

More. 

1878. 

Nichols,  Tait,   AVirth 

Zollner  (1,2),  Anon. 

1879. 

Michaelis,  Zollner. 

1880. 

Richter,  Zollner  (1,2). 

1883. 

Nystrom . 

1884. 

Simony. 

1885. 

Cumberland. 

1890. 

Cranz. 

1891. 

Cranz. 

1892. 

Carpenter. 

1897. 

Pod  more. 

1901. 

Schrey  v.  Kalgan. 

1902. 

Podmore. 

1907. 

Campbell. 

Q2] 
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m 


References  in  fiction. 
1884.     Abbott. 


189.-J. 

Wells  (1-3). 

1897. 

Wells  (1,  2). 

190]. 

Sommerville. 

1903. 

Wells. 

1904. 

Busch,  Sommerville 

1906. 

Griffith. 

1907. 

Hinton. 

Q2b.  REPRESENTATIONS  OF 

SPACE    OF  n   DIMENSIONS. 

By   families   of   geometrical   figures. 
(Bef.  Q2ca.) 

1875.     Spottiswoode  (1,  2). 
1892.     Zindler. 
1900.     Vaes. 

By  weights,  density,  shading,  &c. 

1879.  Lewis. 

1880.  Scheffler. 

1891.  Dixon. 
1895.     Nicoli. 

Time  as  the  fourth  dimension. 

1813.     Lagrange. 
1873.     Diihring. 

1885.  S. 

1895.  Wells  (1). 

1904.  Mehmke. 

1909.  Minkowski. 

1910.  Abraham. 

Attempts  to  realise  space  of  higher 
dimensions. 

1873.     Rodwell. 

1884.     Abbott. 

1886.  Hinton. 

1888.     Hinton,  Schofield. 

1892.  Hall,  Sanford. 
1904.     Hinton  (2). 

Q2c.  Applications  of  n  dimensions. 


Q2ca.  GEOMETRICAL 
TIONS. 


APPLICA- 


1888.  Murer(1.2). 

1895.  Palatini  (1). 

1905.  Segre  (1). 

1910.  Schoute  (2),  Smith. 

Deduction  op  properties  of 
ORDINARY  SPACE  by  projection  and 
section . 

1827.     Moebius. 

1884.     Segre  (1).  \'crf)iusc  (3). 

188().     Bordiga  (.-)). 

1887.  Ascliicri,  Bordiga. 

1888.  Segre  (4). 


1893. 
1895. 
1896. 
1897. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1908. 
1909. 


Nicoli. 

La  Rive  (1). 

Ascione. 

Cosserat. 

Escott,  Perazzo. 

Marietta  (2). 

Schoute  (4). 

Baker. 

Marietta  (1). 

Hutchinson. 

Richmond. 

Snyder  (1,  2). 


Application    to    obtain    orthogonal 
systems. 

1877.  Mehler. 
1893.  Puchta. 
1905.     Guichard  (1). 

Application     to     enumerative     geo- 
metry. 

1878.  Cayley. 
1886.     Burali-Forti. 
1898.     Keyser. 

Representation    of    geometrical 
figures  by  points  in  sn- 

Applications  to  line-geometry. 

1872.  Klein  (1-4),  Lie  (2). 

1876.  Cremona. 

1882.  Koenigs. 

1883.  Segre. 

1884.  Segre  (6). 

1885.  de  Paolis  (1 ),  Segre  (1). 

1886.  Aschieri  (3). 

1888.  Chizzoni. 

1889.  Loria(3). 

1890.  Busche,    Pannelli,    Fieri 

(2),  Schumacher. 

1892.  Zindler. 

1893.  Del    Re    (1.    2),    Fano, 

Klein  (1),  Koenigs. 

1896.  Fano(l),  Loewy. 

1897.  Grace. 

1898.  Guichard  (1-4),  Veneroni. 

1900.  Palatini  (2). 

1901.  Fano. 

1902.  Grace,  Joly,  Zindler. 

1903.  Aschieri,  Jessop. 

1905.     Fano,  Guichard  (3),  Hud- 
son, Marietta  (1). 
1907.     E.Meyer  (I). 
1909.     Perazzo. 


Systems  of  spheres. 

1872.  Lie  (2). 

1883.  Segre. 

1886.  Ascliicri  (2, 

1892.  Miili.r. 
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1893.  Klein  (1),  KoenigR. 

1896.  Loewy. 

1897.  Grace. 

1898.  Miiller. 

1899.  Del    Re,    Giacomini    (2), 

Le  VavaBseur  (1). 

1900.  Reye. 
1905.  Keyser. 

1907.  Lazzarini,  E.  Meyer  (1). 


Systems  of  conies, 
face  of  Veronese.) 

■  1868.  Gayley. 


(Rcf.  M'4,  Sur- 


1885. 
1892. 
1893. 
1899. 


Segre(l),  Study  n; 
Study  (1,2). 
Aleksejev. 
Gerbaldi. 


Coefficients  of  an    equation   as 
coordinates. 

1868.  Gayley. 

1886.  Burali-Forti. 

1887.  Klein. 
1889.  Faerber. 
1892.  Klein  (2). 
1904.  Schoute  (6). 
1907.  Garatheodory. 

Theory  of  numbers. 

1896.  Minkowski  (1,2),  Weber. 

1898.  Stouff. 

1902.  Stormer. 

1907.  Minkowski. 


Systems  of  spherical  triangles. 

1895.     Chisholm  [Young]. 

1899.  Ghisholm  Young. 

Systems  of  congruent  figures. 

1900.  Petersen. 

1901.  Petersen  (2). 

Systems  of  points. 

1891.  Segre  (2). 

1898.  Palatini  (2). 

1903.  Severi(3). 

1905.  Miiller. 


Q2c3.  ANALYTICAL        APPLICA- 

TIONS. 

1834. 

Jacobi. 

1851. 

Sylvester. 

1854. 

Gayley. 

1859. 

Sylvester. 

1861. 

Riemann. 

1886'. 

Brunei. 

1888. 

Bettazzi. 

1889. 

Stieltjes. 

1892. 

Gzuber. 

1893. 

Staekel. 

1897. 

Autonne  (1,  2),  Lachtin, 

1898. 

Meyer. 

1904. 

Tanturri. 

1905. 

Segre  (1). 

Systems  of  equations. 

1847. 

Cauchy. 

1866. 

Salmon. 

1875. 

Gayley  (J). 

1890. 

Nicoli. 

1893. 

Nicoli. 

1899. 

Griend. 

]  903. 

Blumenthal  (2). 

1904. 

Mehmke. 

—  Forms 

1887. 

Puchta. 

1891. 

Minkowski. 

1906. 

Minkowski. 

1908. 

Voronoj. 

Algebraic  forms. 

1854. 

Gayley. 

1869. 

Noether  (2). 

1882. 

Meyer  (1-5). 

1884. 

Lindemann. 

1886. 

Voss. 

1889. 

Study  (1). 

1891. 

J.  Deruyts. 

1892. 

J.  Deruyts,  Waelsch. 

1893. 

Bianchi   (2),   Hilbert, 

Netto. 

1894. 

Gzuber. 

1895. 

Waelsch. 

1896. 

Lindemann,  Loewy,  Voss. 

1897. 

Hurwitz,      Kantor      (1), 

Kohn,  Study,  Waelsch. 

1899. 

Autonne,  Schoute  (2). 

1900. 

Kantor  (1). 

1901. 

Waelsch. 

1902. 

Kiihne,  Severi  (2). 

1903. 

Konig,  Palatini  (2,  3). 

1905. 

Coble. 

1906. 

Giambelli     (2),     Medici, 

Severi    (1,    2),    Torelli, 

Wolffing. 

1907. 

Reichel. 

1909. 

Coble. 

1910. 

Waelsch. 

Combinatorial  analysts. 

1883. 

Veronese. 

1901. 

Piccic.Ii(l). 

1902. 

Carp. 

1908. 

Barrau  (4). 
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Pkobabllity  and  statistics. 

1894.  Czuber. 
1 S99.     Berry. 

1901.     Pearson  (1,  2). 
1 903.     Kirchberger. 
1908.     Eklerton. 

DliTEREXTIAL   EQUATIONS. 

1872.  Lie  (1,2). 

1873.  Cayley(l). 

1884.  Schapira. 

1885.  Lie. 

1886.  Ricci. 
1889.  Engel. 

1891.  Lie. 

1892.  Borel,  Waelsch. 

1895.  Fano  (1,  2). 

1896.  Beudon,  Dixon,  Metzler. 

1897.  Beudon  (L  2). 

1899.  Fano  (1,  2),  Kowalewski 

(2),  Lovett  (2). 

1900.  Brill,   Fano,   Hadamard, 

Painleve,  Weber  (1-3). 

1901.  Cartan  (I,  2),  de  Donder, 

Kowalewski,    Weber. 

1903.  Campbell,  Kantor  (2). 

1904.  Bianchi  (3). 

1905.  Engel,  Goursat. 

1906.  Steingraber,  Wilson. 

1907.  Scrosoppi,  Segre  (2). 

1908.  Popovici,  Werner. 

1909.  Darboux  (1),  Wright. 

GaouF-THEORY.    {Bef.  J4e,  f.) 

1872.  Lie  (1). 

1885.  Lie. 

1886.  Engel,  Killing. 

1887.  Engel. 

1888.  Killing. 

1889.  Study  (2). 

1890.  Killing,  Lie  (2). 

1892.  Engel. 

1893.  Engel,   Enriques   (2,    3), 

Lie. 

1894.  Engel. 

1895.  Lie  (1,  2). 

1896.  Fano  (2-4),  Wiman. 

1897.  Fano  (2),  Study. 

1898.  Fano  (1,  2). 

1900.     Blichfeldt,  Davisson. 

1902.  Amaldi  (2),  Burnside,  Lie. 

1903.  Campbell,  Kantor  (1,  2), 

Kowalewski. 

1 904.  Kratzi,  Vessiot. 

1905.  Amaldi  (1). 

1906.  Apfelstedt,  Ki.-im, 

Wright. 
1909.     Brouwer(4). 


^UNCTION- 

THEORY. 

Complex 

variables  in  S». 

1889. 

Volterra(l-5). 

1890. 

Fabri. 

1893. 

Fabri. 

Functions  of  many  complex  varia- 

bles. 

1892. 

Segre  (2).. 

1900. 

Baker. 

1901. 

Alezais. 

1903. 

Blumenthal  (I). 

1904. 

Blumenthal  (1, 2),  Fubiui 

(5). 

1905. 

Hurwitz,  Levi-Civita. 

1906. 

Study  (2), 

1909. 

Amoroso  (1,  2). 

Representation   of   complex   varia- 

bles. 

1891. 

Palatini. 

1892. 

Segre  (2). 

1893. 

Del  Pezzo  (4). 

1899. 

Giudice,  Mannoury  (2). 

1901. 

Alezais,  Autonne. 

1905. 

Kommerell,    Levi-Civita, 

Philipps. 

1907. 

Poincare  (1). 

Quaternions.     {See  Bl2d.) 

Riemann  surfaces. 

1892.     Del   Pezzo,      Hurwitz, 
Klein  (1). 

1905.  Kommerell. 
1909.     M'Mahon. 

Elliptic  and  hyperelliptic  functions. 
{Bef.  MHb.) 

1880.     Bianchi,  Klein  (2). 

1884.  Klein. 

1885.  Klein. 

1886.  Klein. 

1890.  Klein  (2),  Wirtinger. 

1892.  Hurwitz,  Lie  (1). 

1895.  Poincare  (3),  Wirtuiger. 

1896.  Lie. 

1897.  Lie. 

1898.  Picard,  Poincare  (2). 
1901.  Dixon,  Poincare  (3). 

1906.  Castelnuovo      and     En- 


riques. 

Q2c7.  PHYSICAL,     &c. 
TIONS. 

1879.     Lewis. 
1900.     Carslaw. 
1902.     Joly. 


APPLICA- 
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Subject  Index. 


LQ2.3 


Appliuation.s  oi   liyper.spacc  to   ex- 
ijlain  physical  phenomena. 


1870. 
1872. 
1876. 
1878. 
1882. 
1885. 
1891. 
1892. 
1899. 
1902. 
1904. 
1909. 
1911. 


Clifford. 

Zollner. 

Stumpf,  Tait,  Zollner. 

Giinther,  Newcomb  (2). 

Bresch. 

Clifford,  Tait. 

W.  W.  R.  Ball,  Pearson. 

W.  W.  R.  Ball,  Pearson. 

Julius. 

Hinton. 

Hinton  (1,  2). 

Minkowski. 

Wien  {see  Auerbach). 


Application  to  dynamics. 
1891.     Stackel. 

1893.  Painleve,  Stackel  (3), 

Staude. 

1894.  Hertz,Painlevc,Turksma. 
1897.     Hadamard    (4),    Stiickel 

(2). 

1901.  Malipiero. 

1902.  Lorentz. 

1903.  Fubini  (3,  5). 
1906.     Levi-Civita. 
1910.     Bateman. 

Graphical  mechanics. 

1904.  Mehmke. 

Geometrical  optics. 
1900.     Lovett  (4). 

1908.  Bateman. 

1909.  Bateman. 

Chemistry. 

1882.     Bresch. 
1904.     Mehmke. 

Q2c8.  MISCELLANEOUS    APPLICA- 
TIONS. 

Logic. 

1890.     Kempe,  Nagy(l,2). 
1898.     Dumont. 
1904.     Hinton  (2). 

Ethics. 

1904.  Nekrasov. 

1905.  Gopius. 

Q3.  Analysis  situs. 

1895.     Poincare(l 


1904.     Poincart'    (2).   Sclioen- 
fiies,  VV^ernicke. 

1907.  Dehn  and  Heegaard. 

1908.  Steinitz,  Tietze. 
1910.     Dehn. 

Knots  in  S„. 

1876.  Klein. 

1878.  Tait,  ZcjUner  (1,  2). 

1879.  Hoppe  (2),  Zollner. 

1880.  Durege,  Hoi^pe  (2),  Zoll- 

ner (1). 

1881.  Simony. 
1883.     Schlegel  (2). 

1906.  Tietze. 

1907.  Sommerville  (2). 

Q3b.  Connexion  of  suefacks. 


1871. 
1876. 
1890. 
1892. 
1895. 
1897. 
1898. 
1899. 
1901. 
1906. 
1909. 


Betti. 

Riemann  (1). 
Tonelli. 
Poincare  (1). 
Brunei  (2). 
Picard  (1,2). 
Heegaard. 
Poincare  (2). 
Poincare  (2). 
Tietze. 
Hadamard. 


1897. 
1899. 
1900. 
1901. 
1902. 
1903. 


Mannoury,  Servant. 
Poincare  (1). 
Poincare  (1). 
Poincare  (1,  2). 
Poincare  (1,  2). 
Stackel  (1,2). 


Q3c.  Relative      positions       which 

AFFECT      TWO      OR      MORE      CLOSED 
CURVES   OR  SURFACES. 

1869.     Kronecker. 

1890.  Dyck. 

1905.  Brunn. 

1906.  Tietze. 

Q4.  GEOMETRY  OF  SITUATION, 
OR  GEOMETRICAL  ARITH- 
METIC. 

1891.  Schlegel  (2). 

1894,  Arnoux. 

1895.  Brunei  (1). 
1908.     Arnoux. 

Number  of  points,  lines,  &c.,  in  S«. 
1901.     Schoute(5). 

1907.  Sommerville  (1). 

Number  of  regions  into  which  a 
given  region  can  be  divided  by 
hyperplanes,  &c. 

1879.  Pilgrim. 

1897.  Cahen. 

1898.  Curjel. 
1901.  Piccioli  (1). 
1905.  Schoute  (4). 
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Q4a.  Configurations. 

1879. 

Kaiitor. 

1884. 

Schubert    ( 1 ),     Veronese 

(2). 

1885. 

Hossfelcl. 

188fi. 

Hesp. 

1887. 

Segre  (7). 

1888. 

Segre  (4). 

1896. 

Moore,  Zindler. 

1898. 

Dumont. 

1901. 

Funck,  Schoute  (3). 

1902. 

Carp. 

1904. 

Lasker. 

1905. 

Carver. 

1906. 

Carver  (1,2). 

1907. 

Barrau  (2),  Sommerville 

(1). 

1908. 

Barrau  (1-4). 

1909. 

Barrau,  Burn  side,  Carver 

(1,2),  Ciani. 

1879. 

Ball. 

1880. 

Ball. 

1883. 

Ball  (1). 

1884. 

Heath. 

1889. 

Burnside. 

1895. 

Burnside  (1,  2). 

1898. 

Burn6ide(l,  2). 

1900. 

Kolmel. 

1901. 

Bromwich,  Wood 

1903. 

Hudson. 

1904. 

Demoulin. 

1906. 

Andrade  (2). 

1908. 

Andrade. 

R.  DYNAMICS,  &c.,  IN  NON- 
EUCLIDEAN  SPACE  AND 
SPACE  OF  71  DIMENSIONS. 

Rl.  KINEMATICS. 

1.   n    DIMENSIONS. 


1866. 

Schlafli(l). 

1872. 

Jordan. 

1870. 

Beltrami. 

1880. 

Scheeffer. 

1888. 

Cesaro  (2). 

1891. 

Schoute  (2). 

1897. 

Landsberg,       Muirhead 

van  Oss. 

1898. 

Craig,  Muirhead. 

1900. 

Hatzidakis    ( 1 ),    Lip- 

echitz. 

1901. 

Bromwich. 

1902. 

J.  G.  Hardy,  James. 

1903. 

van  Oss. 

1904. 

Brouwer  (2). 

1906. 

Eiesland. 

1907. 

Laura. 

R2.  GEOMETRY    OF    MASSES. 

f.  n  dimensions. 

1888.     Sharp  (8,  12). 

Moments  of  inertia. 

1882.     Routh. 

1886.  Cesaro. 

1887.  Hoppe  (1). 

1905.     Berry,  Mehmke,  Schoute 
(1). 
Centroid  of  a  simplex.     (Sec  K*l.) 

g.  NoN-EUCLIDEAN. 

R3d.  THEORY  OF  SCREWS,  &c. 

o.  n  DIMENSIONS.    {Ref.  Rli.) 

1902.     Vahlen  (1). 
1907.     Konig,  van  Oss. 


J. 


Rotations  in  S„. 

1876.  Beltrami. 

1880.  Stringham  (4). 

1884.  Stringliam. 

1889.  Cole. 

1891.  Schottky. 

1902.  Jahnke,van06s(],2). 

1903.  van  Oss. 

1904.  Brouwer  (1-3),  Jahnke. 
1907.  Konig. 

Non-Euclidean. 
1870.     de  Tilly  (J). 


1873. 
1876. 


Lindemann. 
Beltrami. 


j8.   NON-EUCLIDEAN. 

1873. 

Clifford,  Lindemann. 

1876. 

Clifford  (2). 

1879. 

Ball. 

1881. 

Ball. 

1882. 

Ball. 

1883. 

Ball  (2). 

1884. 

Buchheim  (3),  Heath 

1898. 

Andrade  (1). 

1899. 

Kotelnikov. 

1902. 

Vahlen. 

1903. 

Hudson. 

1907. 

Study. 

R4.  STATICS. 

e.    n  DIMENSIONS. 

1888. 

Sharp  (7,  8). 

1896. 

de  Francesco. 

1898. 

Young. 

1899. 

Study,  Young  (1,2). 

1901. 

Schoute  (2). 

1902. 

van  Oss  (2). 

1906. 

Schoute  (1,2). 

1907. 

van  Oss. 

1908. 

Del  Re,  Rath. 

1910. 

Del  Re  (1,  2). 
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Subject  Index. 
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f.    NON-EUCLIDEAN. 

1701.  de  Fonceiiex. 

18(39.  Genocchi  (2). 

1873.  Linderaann. 

1877.  Genocchi  (2). 

1897.  Andrade  (1,  2). 

1898.  Andrade   (1,   2),    White- 

head (1). 

1899.  Andrade,    de    Francesco 

(1,2),  Study. 

1900.  Andrade  (2). 
1902.     Andrade. 
1905.     Liebmann(l). 

1909.  Rath. 

1910.  Del  Re  (2). 


R6c.  GENERAL 
DYNAMICS. 


PRINCIPLES     OF 


R7. 


.    n  DIMENSIONS. 

1872.     Mach. 
1876.     Lipschitz  (3). 

.    NON-EUCLIDEAN. 

1870.     Scheriius  dc  Tilly. 
1883.     Most. 
1891.     Killing. 

DYNAMICS   OF  A    PARTICLE. 


R5c.  ATTRACTION 
TIAL. 

a.    n  DIMENSIONS. 


AND    POTEN- 


h.   n  DIMENSIONS. 

1883.  Killing  (1). 

1893.  Stackcl  (2,  3). 

1899.  E.SohuItz. 

1902.  Ebert. 

i.    NON-EUCLIDEAN. 


1869.  Kronecker. 

1873.  Schering  (2). 

1875.  Caylcy  (2). 

1881.  Kronecker,  Opitz. 

1882.  Tonelli. 

1883.  Poincare(l),  Tonelli. 

1885.  Biermann. 

1886.  Hoppe  (2). 

1887.  Giuliani  (1). 
1890.  Klein  (4). 

1896.  Hobson. 

1897.  Dixon. 
1898.,  Poincare(2). 
1901.  Prasad. 
1906.  Brouwcr{l-3). 

p.    NON-BUCLIDEAN. 

1873.  Fresdorf,  Schering  (2). 


1881. 
1902. 
1903. 

1906. 


Opitz. 
Liebmann  (2). 
A.  L.  Dixon. 
Brouwer  (2,  3). 


Laplace's    equation     and     Green's 
functions. 


1886. 
1887. 
1889. 
1894. 
1896. 
1897. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1908. 


o  Riquier. 
o  Giuliani  (2). 
o  Stieltjes. 
a  Burkhardt. 
a  Marcolongo. 
j3  Wirtinger. 
P  Bianchi  (2). 
a  Giulotto. 
/3  Fubini  (3). 
jSFubini  (1). 
;8  Fubini  (2). 
a  Bocchetta  (1). 
Quintili,  a  Watson, 
a  Dall'Acqua. 


1873. 

Lipschitz. 

1883. 

Killing  (1). 

1886. 

Neumann. 

1902. 

Liebmann  (2). 

1903. 

Liebmann  (2). 

1905. 

Liebmann  (1). 

R8.  RIGID  DYNAMICS. 

j.   n  DIMENSIONS. 

1872. 

Lipschitz  (1). 

1873. 

Frahm  (1),  Schering  (3). 

1876. 

Clifford  (]). 

1883. 

Killing  (1). 

1889. 

Cesaro  (1). 

1899. 

Goodwin. 

1902. 

Finzi,  Stackel  (4). 

1903. 

Mehmke(l). 

1908. 

Rath. 

k.   NON-EUCLIDEAN. 

1873. 

Schering  (3). 

1874. 

Clifford: 

1883. 

Ball  (2),  Killing  (1). 

1884. 

Heath. 

1889. 

Gravelius. 

1897. 

Klein  (4). 

1899. 

de  Francesco  (2),  Study. 

1900. 

de  Francesco  (1-3),  Study 

1902. 

Finzi,  de  Francesco  (2), 

Stackel  (4). 

1903. 

Cotton . 

1905. 

Liebmann  (1). 

S.  MECHANICS    OF    FLUIDS. 

SI.  HYDROSTATICS. 

0.  n  DIMENSIONS. 

d.    NON-EUCLIDEAN. 

S,  T,  Via] 


Dynamics — Bibuogkai'Iiies,  &c. 
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S2.  HYDRODYNAMICS. 

g,   n  DIMEKSIONS. 

1883.     Siebert. 

h.   NoSf-EUCLIDEAX. 

1902.     de  Francesco  (1). 

T.  MATHEMATICAL  PHYSICS. 
T2a.  ELASTICITY. 

.   n  DIMENSIONS. 

1888.     Ricci. 

Ccsaro  (2),  Soinigliana. 


Noa-ouclidean  geometry. 

1878.  Halsted. 

1880.  Vascenko-Zacharcenko, 

1899.  Bonola. 

1905.  Withers. 


C 


1889. 
189(i. 
1898. 
1904. 
1907. 


Cesaro. 
Ted  one. 
Havelock. 
Riquier. 


NON-EUCI.IDEAN. 

188].     Beltrami. 

1888.  Cesaro   (3),   Padova   (2), 

Somigliana. 

1889.  Cesaro  (2),  Padova  (2). 
1894.     Cesaro  (3,  4). 


Space  of  n 

dimensions. 

1878. 

Halsted. 

1886. 

Schlegel  (1). 

1892. 

de  Galdeano. 

Miscellane 
1889. 

ous. 
Goursat  (K*4c). 

1892. 

Klein  (1)(M»). 

1896. 

Busse  (2)  (QlajS). 

1898. 

Hardcastle  (M'2) 

1902. 

Gauss  (Qla)3). 

1906. 

Young  (J5b). 

1910. 

Sommerville  (5). 

T3.  Light. 

T3a.  GEOMETRICAL  OPTICS. 

Q2c7.) 

T3b.  PHYSICAL  OPTICS. 

a.    n  DIMENSIONS. 

1907.     Garbasso. 


Vla?7.    Teaching    or    geometry    of 
n  dimensions. 

Treatises  on  geometry  of  w  dimen- 
sions. 


(See 


V.  ASTRONOMY. 

Measurement     of 
Qla)3.) 


parallax.  (See 


V.  PHILOSOPHY     AND    HISTORY. 
Via.  Pedagogy,  &c. 
Vlaa.  EinLiocRAPHiES. 

General.     (See  Introduction.) 

Euclid.     (Bef.  V2bS.) 

1887.     Riccardi. 
1901.     Simon. 
1908.     Heath. 


Theory  of 

parallels. 

1763. 

Klugel. 

1835. 

Hill. 

1838. 

Sohncke. 

1859. 

Hoffmann. 

1887. 

Riccardi. 

1893. 

Zeuthen. 

1895. 

Stsickel  and  Engel. 

1899. 

Stllckel  (1). 

1901. 

Barbarin  (4). 

1893. 

Killing  (1). 

1902. 

Schoute  (1). 

1903. 

Joufiret. 

1905. 

Schoute  (4). 

1906. 

Jouffret. 

1907. 

Bertini. 

Vla/c.  Teaching    of    non-euclidean 

GEOMETRY. 

1891. 

Halsted  (1). 

1900. 

Andradc     ( 1 ),     Thieme, 

Veronese. 

1902. 

Frischauf,  Halsted  (9). 

1904. 

Halsted  (3). 

1907. 

Enriques  (3  (2) ). 

1908. 

Lietzmann. 

Treatises  on  non-euclidean  geometry. 

1876. 

Frischauf. 

1885. 

Killing. 

1893. 

Killing  (J). 

1894. 

Hagen. 

1901. 

Manning. 

1902. 

Barbarin  (2). 

1905. 

Liebmann  (1). 

1906. 

Bonola  (1). 

1907. 

Enriques  (2). 

1909. 

Voros. 

1910. 

Coolidge,  Pascal,  Voros. 

1911. 

\6v'6i. 

(3310) 


)6 

Sdbject  Index. 

Treatises  < 

jii  the  foundations  of  geo- 

metry. 

1882. 

Pasch. 

1891. 

Veront'se. 

1893. 

Killing  (1). 

1897. 

Russell. 

1899. 

Hilbert. 

1903. 

Russell. 

1904. 

Couturat  (1). 

1907. 

Enriques  (2). 

1909. 

Schur. 

[Via 


Vld.  Logical  principles  and  philosophy 
of  geometry.     (i?e/.  Qla.) 
Generalities. 

1889.  Bergson. 

1890.  Klein  (1). 

1891.  Halsted  (2). 

1893.  Halsted  (3 j,  Weber. 

1894.  Tannery. 

1896.  Celpanov,  Couturat, 

Hyslop,    Lechalas    (1), 
Schotten. 

1897.  Chandler,  Faif  of  er,  Klein - 

peter,  Schotten,  Simon 

1898.  de    Galdeano,     Laisant, 

Poincare  (1). 

1900.  Calinon    (1,    2),   Holder, 

Poincare   (2,   3),  Sorel, 
Vasiliev. 

1901.  Faggi,     Milau,     PaJagyi, 

Russell  (2,  3),  de  Tilly 

1902.  Celpanov,  CJeisslcr,  Hal- 

sted (3),  Mach,  Natorp. 

1903.  Freycmet,  Ceissler  (1,2), 

Laudahn,     Merchich, 
Paldgyi,  Reinecke, 

Richard,  Russell, 

Wehner. 

1904.  Couturat  (1,  2).  Milhaud, 

Riehl  (1,  2),  Vailati. 

1905.  Nelson,  Poincare  (3). 

1906.  Catania,  Geissler   (2,    3), 

Riesz. 

1907.  Brouwer,  Combebiac  (1), 

de   Galdeano,    Geissler, 
Enriques  (3(1)). 

1908.  Carus  (1). 

1909.  Brouwer  (1),  Mannoury. 

1910.  Berkeley,  Natorp,  White- 

head and  Russell  (2). 

Axioms  of  geometry.     (lief.  Qla.) 

1866.  Helmholtz. 

1868.  Helmohltz. 

1870.  Helmholtz  (1, 2),  Rosanes. 

1871.  Jevons, 


1872. 

Becker,    Clifford,    Helm- 

holtz, Hoffmann,  Tup- 

per. 

IS74. 

VVorpitzky. 

1873. 

Clebsch,    Hoiiel,    Lewes, 

Tobias. 

1876. 

Helmholtz    (1,    2),    Tan- 

nery. 

1877. 

Becker     (1),     Erdmann, 

Giinther  (1,  2),  Land. 

1878. 

Helmholtz,  Krause,  Land, 

Weissenborn. 

1879. 

Ciilles,  Helmholtz. 

1881. 

Donadt. 

1883. 

Carbonnelle,  Jacobson. 

1886. 

R.  P. 

1888. 

Milhaud. 

1889. 

Comraines,  Renouvier. 

1890. 

Heymans,      Klein      (1), 

Kofler,  Lechalas  (1). 

1891. 

Dixon,    Hyslop,    Lindc- 

mann,    Pietzker,    Poin- 

care, Simon  (1),  Sorel. 

1892. 

Pietzker.  Renouvier. 

1893. 

Couturat  (l),Delboeuf(l). 

!894. 

Smirnov. 

1895. 

Dickstein,  Straszewicz. 

1896. 

Russell. 

1897. 

Russell. 

1898. 

Couturat,  Dixon  ( 1 ),  Rus- 

sell, Sutak,  Tannery. 

1899. 

Celpanov,    Poincare    (3), 

Russell,  J.  Schultz. 

1900. 

Holder,      Poincare      (2), 

Seleznev. 

1901. 

de    Cyon,    Enriques    (2), 

Lechalas  (4),  Pieri  (2). 

]  902. 

Poincar6  (3). 

1903. 

Frege,    Gerstel,    Korselt, 

Rueda,  Russell,  Wilson 

(3). 

1905. 

Bogomolov,      Combebiac 

(3). 

1906. 

Baker,  Frege,  Mcinecke, 

Nelson. 

1907. 

Bogomolov,         Richard, 

Whitehead  (2). 

1908. 

Bernstein,  Combebiac  (2, 

and  Richard),  Korselt, 

B.  Levi,  Poincare  (1,  3), 

Voss,  Zeuthen. 

1910. 

Hobson,   Whitehead  (1), 

M'Coll. 

L'he  nature  of  space. 

1781. 

Kant. 

1868. 

G.  Engcl. 

1870. 

Becker. 

1875. 

Funcke,        Schmitz-Du 

mont. 
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1876. 
1877. 
1880. 

188J. 
1882. 
1883. 
1884. 
1885. 
1888. 
1889. 


1893. 


1894. 

189.-5. 
1896. 
1897. 
1898. 
1901. 
1902. 


1903. 


1904. 
1905. 


]  906. 
1907. 

1910. 


O.  Liebmann. 
Schmitz-Dumont. 
Caspari,     Gilles     (1,     2), 

Schlegel. 
Donadt,  ytallo. 
Roberts. 
Most,  Wundt. 
Jahn. 
Wehr. 

Bocksch,  La  Rive. 
Bellermann,  Calinon, 

Cockle,  La  Rive,  Lech- 

alas. 
Calinon,  Couturat  (1,  2), 

Delboeuf   (1,  2),  Lech- 

alas. 
Cinger,    Delboeuf,  Lech- 

alas. 
Dreyer,  Poincan'  (2). 
Del  Re  (2),  Schiller. 
Poincare. 

Goldschmidt,  A.  Muller. 
deCyon(l,2). 
Kirschmann,  Laurent  (1), 

Mecklenburg,    Pietzker 

(1),  Poincare  (4). 
Boucher    (1,    2),    Carus, 

Hausdorff,  Poincare  (1), 

Varisco. 
Cantoni,  Dietrich. 
Bogomolov,        Lechalas, 

Pailler,     Poincare    (2), 

Withers. 


1905.  Mach,  Pohicarc  (2). 

1906.  Enriques,  Gueroult, 

Lechalas,  Weinstein. 

Space  and  the  semi-circular  canals  of 
the  ear. 


Pozdena. 
Borgmann, 
•  Ulrich. 
Halsted  (2). 


Saminski], 


Conception  of  space  as  an  extended 
manifold.     (Ref.  J5b,  Qla/3.) 


1866. 

Riemann. 

1877. 

Erdmann. 

1878. 

Gosiewski. 

1879. 

Caspari. 

1881. 

Donadt,  Stallo. 

1883. 

Ball  (1). 

1889. 

Mlodzejevskij. 

1905. 

Schlesinger  (1). 

1907. 

Enriques  (2). 

Physiological,  &c.,  space. 

1764. 

Reid. 

1884. 

Henrici. 

1895. 

Poincare  (2). 

1901. 

Mach. 

1002. 

Mach,  Poincare  (4). 

1 903. 

Poiiicar6  (1). 

1901. 

Couturat,  de  Cyon  (1,  2), 

Lechalas  (1). 

1902. 

de  Cyon. 

1903. 

Poincare  (1). 

1906. 

Saleeby. 

1908. 

de  Cyon. 

The  number  of  dimensions  of  space. 

2nd  cent.     Ptolemj'  (1). 

1712. 

Leibniz. 

1746. 

Kant. 

1856. 

Gauss  {see  Sartorius). 

1875. 

Funcke. 

1877. 

Erdmann. 

1878. 

Gilles,   Schmitz-Dumont. 

1879. 

Michaelis. 

1881. 

Miiller. 

1882. 

Jenrich. 

1889. 

Lechalas. 

1890. 

Nagy  (3). 

1893. 

Carus. 

1895. 

Dreyer. 

1901. 

Couturat,    de   Cyon    (1), 

Lechalas  (1). 

1902. 

Kirschmann,     Natorp, 

Pietzker   (1,   2),   Poin- 

care (4). 

1903. 

Poincare     (1),     Rabino- 

vitch,  Richard,  Smith. 

1904. 

Lagrange  (3). 

1905. 

Poincare  (2). 

1906. 

licchalas,  Saleeby,  Wein- 

stein. 

1907. 

Geissler. 

Possibility 

of  motion  of  rigid  bodies. 

1866. 

Helmholtz. 

1868. 

Helmholtz. 

1874. 

Worpitzky. 

1892. 

Lie  (3). 

1896. 

Russell. 

1898. 

Lechalas. 

1900. 

Bustelli. 

1902. 

Poincare  (4). 

1904. 

Bonnesen  (1,  2). 

Attempts  to  prove  from  philosophical 
principles  that  euclidean  geometry 
is  the  only  possible  geometry. 

1860.  Delboeuf. 

1870.  Becker. 

1875.  Becker.  ^ 

1897.  Delboeuf. 
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1902.  Pietzker(l). 

1903.  Delsol. 

1904.  Lechalas  (2). 

1905.  Delsol,  Milan. 
1908.  Hill. 

"Atomic"  geometry. 
1891.     Bonnel. 
1895.     Bonnel. 

1899.  Bonnel. 

1900.  Bonnel. 

1902.     Bonnel  (1-4),  Lagrange. 

V2b.  History. 

Axiom  of  Archimedes. 
1882.     Stolz. 

1906.  Zeutlien(l). 
1908.     Simon. 

Mechanics  in  S». 

1902.  Stiickel  (4). 

1903.  Stackel  (3). 


V2ba. 

Space  of  n  dimensions. 

General  histories. 

1886. 

Schlegel(l). 

1887. 

Loria  (2). 

1888. 

Dickstein. 

1910. 

Majcen. 

Mibcelhineous. 

1879. 

Ziillner. 

1881. 

Zimmermann. 

1886. 

Gibbs. 

1888. 

Dickstein. 

1896. 

de  Galdeano. 

1904. 

Pierpont. 

1905. 

Enestrom. 

Special  topics. 

1890.  Mansion  (1),  Picard. 

1892.  Mansion,  Picard. 

1893.  M'Clintock. 

1894.  Halsted(l). 

1895.  Mansion  (3). 

1898.  Mansion  (3). 

1899.  Halsted  (3). 

1901.  Mansion  (2),  Stackel. 

1902.  Mansion  (2). 

1903.  Segre. 

1907.  Varicak  (2). 
1910.     Sommerville  (4). 

Miscellaneous. 

1891.  Mansion  (1). 

1893.  Karagiannides. 

1894.  Halsted  (2). 

1896.  de  Galdeano,  Halsted  (2). 
1899.  Halsted  (],  2). 

1902.  Halsted  (8). 

1903.  Cantor,  Enestrom  (1,2). 

1904.  Hinton  (2),  Rosanes. 

1908.  Fano  (2),  Kagan. 

V2b7.  Theory  or  parallels. 
General  histories. 


V2bi3.  NON- EUCLIDEAN  GEOMBTBi'. 

General  histories. 
1867.     Forti. 

1894.  Revesy  Prosper  (1). 

1895.  Mansion  (1). 

1896.  Mansion  (5). 
1899.     Celpanov. 

1902.  Frankland,  Russell. 

1904.  Kagan  (2). 

1906.  Bonola(l). 

1907.  Kagan,  Bonola  {sec  En- 

riqucs3(8)). 

Contained  in    general    histories    of 
mathematics. 

1887.  Loria  12). 

1890.  Fink. 

1893.  Zeuthen. 

1894.  Cajori. 
1904.  Pierpont. 


1763. 

Kliigel. 

1789. 

d'Alembert. 

1802. 

Voit. 

1808. 

Kliigel. 

1824. 

Camerer. 

1834. 

Thompson. 

1838. 

Sohncke. 

1840. 

Anon. 

1885. 

Chrystal. 

1895. 

Stackel  and  Engel. 

1896. 

Mansion  (4-6). 

1900. 

Bonola  (2). 

1905. 

Withers. 

1906. 

Bonola  (1). 

1907. 

Kagan,  Bonola  {see  En- 

riques3(8)). 

1908. 

Bobynin,  Heath. 

1910. 

Franldand. 

iscellaneous. 

1758. 

Montucla. 

1759. 

d'Alembert. 

1775. 

Biisch. 

1781. 

Hindenburg. 

1792. 

Castillon. 

1828. 

Lardner. 

1867. 

Grunert. 

1888. 

W.  W.  R.  Ball. 

1891. 

Halsted    {see    Lobachev 

sky). 

1892. 

Suter  (2). 
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1895. 

Dellac. 

1900. 

Janssen  van  Raaij. 

1902. 

Ricci  (2). 

1905. 

Bonola  (1,  2),  Vailati 

(2). 

1900. 

Simon. 

1907. 

Langenkamp. 

V2b5.  BIOGRAPHIES  AND  SPECIAL 

NOTICES. 

Bnrharin. 

1908. 

Halsted  (2). 

1908. 

Halsted  (2). 

Beltrami. 

1900. 

Bryan,    Cremona 

d'Ovidio. 

1901. 

Loria. 

1902. 

Halsted  (1). 

The  Bolya 

(',  father  and  son. 

1867. 

Schmidt. 

1889. 

Koncz. 

1891. 

Halsted  (i'ee  Boly 

1894. 

Reyes  y  Prosjier  ( 

1897. 

Ensjel    and    Stac 

Mansion  (7). 

1898. 

Bedohazy. 

1903. 

Cantor,  Enestron 

Levy, 


(2) 


2), 


1892.  Suter  (1). 

1901.  Simon. 

1902.  Frankland,  Smith. 

1904.  Heiberg. 

1905.  Frankland,  Vailati  (1). 
1908.  Heath. 

Principal  editions  of  Euclid.  (For  a 
collection  of  editions,  translations 
and  commentaries  on  Euclid  see 
Riccardi  1887,  Simon  1901,  and 
Heath  1908.) 

12th  cent.     Athelhard. 

1482.  Euclid. 

1533.  Euclid. 

1557.  Peletier. 

1570.  Billingslev. 

1572.  Euclid. 

1574.  Clavius. 

1 594.  Nasiraddin. 

1705.  Scarburgh. 

1756.  Simson. 

1814.  Peyrard. 

1824.  Camerer. 

1828.  Lardner. 

1883.  Euclid. 

1893.  an-Nairizi. 
1899.  an-Nairizi. 
1905.  Frankland. 

da  Foncenex. 

1869.     Genocchi(l). 


1902. 

Schlesinger  (1). 

Gauss. 

1907. 

Szabo. 

1856. 

Sartoriue. 

1909. 

Szabo. 

1877. 
1879. 

Schering. 
Schering. 

Bolyai  Jdnos. 

1896. 

Stackel. 

1885. 

Szily. 

1897. 

Engel  (2),  Stackel  (1). 

1897. 

J.  Bolyai  (2),  Schmidt 

1899. 

Mansion  (3),  Schmidt  and 

1898. 

Halsted  (6),  Schmidt. 

Stackel. 

1901. 

Stackel. 

1900. 

Halsted  (1),  Stackel  (2). 

1902. 

Mansion  (2),  Stackel 

(2, 

1901. 

Mansion  (2). 

3). 

1903. 

Cantor,  Enestrom  (1,  2). 

1903. 

Rethy,  Schlesinger  ( 1 , 

2), 

1904. 

Halsted  (1). 

Stackel  (1,2). 

1908. 

Mansion  (1 ). 

1904. 

Darvai. 

1909. 

Szabo. 

1910. 

Halsted  ( I  ).Szab6. 

1910. 

Carslaw     (2),     Sommer- 
ville  (4). 

Caporali. 

1889. 

Loria  (2). 

Halsted. 

Cayley. 

1900. 
1903. 

Halsted  (2). 
Alasia. 

1895. 

Forsyth,  Halsted  (]). 

IlelmlMltz. 

Euclid  and  his  works. 

1879. 

1880. 

Halsted. 
Weissenborn. 

1895. 
1904. 

Koenigsberger, 
Riehl  (1,  2). 

1884. 

Tannery. 

Ilaiiel. 

1890. 

Mansion  (2). 

1897. 

Halsted  (1). 
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Latnberl. 

1829. 
1893. 
1895. 
1899. 
1905. 

Lie. 

1899.     Halsted  (4). 

Lohachevsky. 

1868.     Janisevskij. 


Huber. 
Halfited  (1). 
Halsted  (3). 
Stackel  (2). 
Schur. 


1870. 
1893. 


Houel(l). 

Reyes  y  Prosper,  Soko- 

lov,  Vasiliev  (1),  Anon. 

(2). 
Dolbnia,     Isnoskov    (see 

Anon.),    Lachtin,    Lit- 

vinova,    Plamenevskij, 

Vasiliev  (1,  3),  Wagner. 
Archimovic,  Halsted  (2). 
Vasiliev,     Weyr,     Anon. 

(1,2). 
Vasiliev    (1,    2),    Weyr, 

Anon. 

1898.  Ensel  (2),  Halsted  (7). 

1899.  Anon. 

1902.     Modzalevskij,  Anon.  (2). 
1905.     Halsted  (]). 
1907.     Varicak  (1). 


1894. 


1895. 
189G. 

1897. 


Vasiliev. 

1897.     Halsted  (2). 
Wacliter. 

1900.     Stackel  (1). 

The  Lohachevsky  prize. 
The  following  are  the  awards  and 
honourable  mentions. 

I.  (1897).  Lie.     (Ccsaro,  Fon- 
tene,  Gerard.) 
II.  (1900).  Killing.      (Binder, 
Whitehead.) 

III.  (1903).  HiLBEET.  (Bar- 

barin,    Lemoine,    Fieri, 
Study.) 

IV.  (190G). .     (Levi.) 


1895. 

Anon. 

1896. 

Anon.  (3). 

1898. 

Halsted  (2),   Vasiliev, 

Anon.  (1,  2). 

1901. 

Anon.  (1). 

1902. 

Vasiliev  and  Suvorov. 

1904. 

Halsted      (4),      Laisant, 

Mansion,  Peano,  Poin- 

care  (3),  Zejliger,  Anon. 

1906. 

Anon. 

Minkowski 

1910. 

Hilbert. 

Riemann. 

1894. 

Klein  (2). 

Saccheri. 

1889. 
1890. 
1893. 
1903. 

Beltrami,  d'Ovidio. 
Mansion  (1). 
Vasiliev  (2). 
Favaro,  Vailati. 

Schering. 
1892. 

JIansion. 

Schmidt. 

1901. 
1902. 

Halsted  (3). 
Stackel  (1). 

Schweihart 

1905. 

Tichomandrickij  (2), 

Sylvester. 
1889. 

Cayley(2). 

Taurinus. 

1899. 

Stackel  (3). 

de  Tilly. 
1895. 

Mansion  (3). 

The.  Bulyni  prize. 

I.   (1906).  PoiNCARfi.  (Hil- 

bert.) 
II.  (1910).  Hilbert. 

1905.  Halsted  (2). 

1906.  Rados. 
1911.     Poincare. 

X9.  Models. 
Regular  polytopes  of  four  dimensions. 

1884.  Schlegel. 

1886.  Schlegel  (2,  3). 

1892.  de  Galdeano,  Anon. 

1893.  Schlegel. 
1897.  Heyl  (2). 
1903.  Schilling. 

1907.  Stott  (2). 

Surfaces  of  constant  cnrvature. 
1877.     Brill. 
1892.     Anon. 
]  903.    Schilling. 
1906.     Bonola  (2). 

XlOa.  EXTENSION  OF  MAGIC 
SQUARES  AND  CUBES  TO  n 
DIMENSIONS. 

1882.     Harmuth. 

1892.    Schlegel. 

1894.  Arnoux,  Laisant. 
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Absolute,  theory  of  the,  Qleo. 

Algebraic  curves  M^,  Ql(M^) ;  —  sur- 
faces   Ql(M^)  ;     —    varieties     M*, 

Altitudes  of  a  simplex  K^l. 
Analysis  situs  Q3. 

Analytical   geometry   K^2,    L',    M,    N, 

Q1(K). 

Angle,  notion  of,  Qla  ;  sum  of  the  — s 
of  a  triangle,  K^IO,  Qlaa  ;  parallel 
— ,  Q1(K20)  ;  division  of  an  — , 
Ql(K21b)  ;  ?i-(limensional  — , 
K^4a ;     —    between    hyperplanes, 

Anharmonic  ratio,  K^3,  Q1(K7). 

Applicable  surfaces,  Ql(06k)  ;  — 
varieties,  0^2. 

Applications  of  hyperspace,  Q2c  ;  — 
of  non-euclidcan  geometry  Ql, 
Ql(K9b). 

Archimedes,  axiom  of,  Qla,    V2b. 

Arcs,  Ql(KlOc,  02c). 

Area,  plane,  Qla ;  —  of  polygons, 
Ql(K9aa);  equivalence  of  two  poly- 
gons, Qla;  — of  surfaces,  Ql(05b) ; 

—  of  a  triangle,   Qla,   Ql{Kld)  ; 

—  of  a  circle,  Ql(KlOc) ;    infinite 
— s,  Qla«. 

Asymptotes  of  a  conic,  Q1(L'3). 

Atomic  geometry,  Vld. 

Attraction,  R5c. 

Ausdehnungslehrc,  Bl2c. 

Automorphic  functions,  application  of, 
to  algebraic  curves,  M®1 ;  application 
of  non-eucli(lean  geometry  to  — , 
Ql,  Ql(K9b). 

Axioms  of  geometry  treated  philoso- 
phically, Vld  ;  systems  of  — ,  Qla   ; 

—  of  parallels,  Qlaa. 

Barycentric  coordinates,  K^2. 
Beltrami,  V2bS. 


Bibliographies,  Vlaa. 

Biciirsal  curves,  M''4b. 

Binary  forms,  QleS. 

Biographies,  V2bS. 

Biquaternions,  Bl2e. 

Birational  transformations,  M*7f,  P^4. 

Bolyai,  geometrv  of,  Qlb  ;     biography 

of  — ,  V2b5  ;    —  prize,  V2b5. 
Bonnet,  transfonnation  of,  P^6b. 

Calculus  of  variations,  Qlay. 

Cantor,  point  groups  (Punkt-Mengen, 
Ensembles),  J5b,  P°5. 

Caporali,  V2b5. 

Caustics,  Ql(02qi3). 

Cayley,     V2bS  ;   —    -Klein    projective 

metric,  Qlea. 
Central  orbits,  R7. 
Centre  of  a  quadric,  LH. 

Centroid,  R2  ;    —  of  a  simplex,  K*l ; 

—  of  a  polytope,  K^^d. 
Circles     connected    with    a     triangle, 

Q1(K2,  10) ;    systems  of  — ,  ^^2, 

Ql(Kll). 
Circiunscribed  circle,  Ql(K2a) ;  —  cone, 

L'6 ;     —    hypcrsphere,    K^l ;     — 

quadrilateral,  Ql{K8c) ;  —  sphere, 

Ql(Kl6b). 
Classification  of  conies,  Ql(L'la) ;  — 

of  curves,   M*5 ;    —  of  quadrics, 

L^a,  QllL^la). 
Clifford's     parallels,      Ql(Kl3a) ;      -- 

surface,    Ql(L22). 

Codazzi,  formulae  of,  0^2. 
Collineation,  sec  homography,  P'l. 
Combinatorial  analysis,  Q2c;8. 

Complex  quantities,  B12 ;  —  variable 
inSn,Q2;  applicationof  —  variable 
to  non-eucliciean  geometry,  Ql ; 
representation  of  —  variables, 
B12a. 
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Complexes,  N*.  Ql(Ni). 

Cones,  K'5b,  LS2,  Q1(K15)  ;  circum- 
scribed — ,  L^6. 

Configurations,  Q4a. 

Confocal  conies,  Q1(L^19)  ;  —  quadrics, 

Ql(L^lO),  L»10. 
Conform  representation,  Ql,e)3,  P^3. 
Congruence  (= equivalence)  of  figures, 

Qla. 
Congruences,  N^,  Ql  (N*). 
Conies,  Ql(L^)  ;    systems  of   — ,  Q2ca. 
Connexes,  N^. 
Connexion  of  surfaces,  Q3b. 

Constant  curvature,  curves  of,  0"1  ; 
varieties  of  — ,  0^2 ;  surfaces  of 
— ,  Ql(06g) ;  geometry  of  surfaces 
of  — ,  Ql,  ey ;  space  of  — ,  Qla)3  ; 
bibliography  of  surfaces  of  — , 
Vlaa ;  models  of  surfaces  of  — , 
X9.     See  also  Zero. 

Construction  of  circles,  Ql(Kl2) ;  — 
of  hyperspheres,  K^9 ;  —  of  a 
quadratic  variety,  L'15 ;  —  of 
spheres,  Ql(Kl9) ;  —  of  triangles, 
Q1{K4) ;    —  of  parallels,  Ql(Kl) ; 

—  with     ruler     and     compasses, 
Ql(K21a) ; s,  K^ll. 

Contact  transfomiations,  P^Ge,  Ql(P6e). 
Continuity  of  manifolds,  J5b  ;    axioms 

of  — ,  Qla. 
Continuous  groups,  J4f,  Qla7,  Q2. 
Continuum,  J5b. 
Coordinates,  K*2,  Ql(K6) ;    curvilinear 

— ,  0*2. 
Correlations,  P*2. 
Correspondence    between    two    curves, 

M^2 ;     —    between    varieties    of 

different  dimensions,  P^S. 
Cremona  transformations,  P-i. 
Criticisms  of  non-euclidean    geometry, 

Ql. 
Crystals,  K*4ca. 
Cubic  curves,   Ql(Mi5) ;    —   varieties, 

M«3,  M^3. 
Curvature  of  curves,  TilL^3,0H,  Ql(02e); 

—  of    quadratic   varieties,   L'll, 
Q1{L41) ;  —  of  surfaces,  Ql(05d) ; 

—  of  space,  Qla;3  ;   measure  of  — , 
0*2,  3.    See  also  Constant. 

Curves,  0*1,  Ql(03),  N»2a  ;  —  lying 
on  a  variety  M*ld  ;    algebraic  — , 


Curvilinear  coordinates,  0*2. 

CycUdes,  MH,  Ql(M*4). 

Cylinders,  K*5a,  L32,  Q1(K15,  L^2). 

Delect  of  a  triangle,  Qlaa. 

Deficiency  of  a  curve,  M*la,  4 ;  — 
of  a  surface,  M^lb,  7c. 

Definition  of  point,  Qla  ;  —  of  straight 
line,  Qla  ;  —  of  plane,  Qla  ;  — 
of  parallel  lines,  Qlaa. 

Deformation  of  surfaces,  0*2,  Ql(06k). 

Degenerate  absolute,  Qleo. 

Desargues,  theorem  of  — ,  Qla. 

Descriptive  geometry.  K*12,  Q1(K22). 

Desmic  tetrahedra,  M^5. 

Determinants,  Bid. 

Developable  varieties,  M^l,  0*2. 

Diameters  of  a  conic,  Q1(L^3) ;  —  of  a 
quadric,  LH. 

Differential  equations,  Q2c/3 ;  — 
equation  of  quadratic  varieties, 
L^14 ;  —  forms,  C4d  :  —  invari- 
ants, 0*2 ;  —  geometry,  0*, 
Q1(0) ;  —  basis  for  geometry, 
Qla)3. 

Dihedral  angle,  Ql(Kl3a). 

Dilatation,  T2a. 

Dimensions  of  space,  Vld  ;  space  of 
infinite  — ,  Q2. 

Direction,  Qlaa. 

Discontinuous  geometries,  Qld ;  — 
groups,  J4e,  K*4c. 

Discrete  geometries,  Qld. 
Distance,  relation  between  —  of  given 
points,  K*,  Qla7,  Ql(Klb). 

Division  of  an  angle,  Ql(K21b)  ;  — 
of  the  plane  by  polygons,  Ql(K9b) ; 

—  of  space  by  polyhcdra,  Ql(Kl4g); 

—  of  Sn  by  poly  topes,  K*4g. 

ds*,  expression  for  — ,  0*2,  C4d, 
Ql(05e). 

Dynamics,  B  ;  application  of  n  dimen- 
sions to  — ,  Q2c7. 

Elasticity,  T2a. 

Elliptic  coordinates,  K*2 ;    —  curves, 

M*4b  ;  —  geometry,  Qlc  ;   axioms 

for  —  geometry,  Qla. 

Ensembles,  J5b. 

Enumerative  geometry,  N'2,  Q2ccc. 
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Envelopes,  0*4. 

Equidistant   linos    =    parallels,  Qlaa  ; 

—  lines     =  Clifford's      parallels, 
Ql(Kl3a);    —    curve,     Ql(KlO)  ; 

—  surface,  Ql(Kl6). 
Eauivalence  of  figures  by  dissection, 

Qla. 
Euclid,    V2b5  ;     bibliography     of    — , 

Vlaa,  V2b5 ;    postulate  or    axiom 

of  — ,  Qlaa. 
Euclidean  geometry,  axioms  for  — ,  Qla. 
Euler's      formulae      for       polyhedra, 

Ql(Kl4b)  ;      —     for     polytopes, 

K*4b. 

Fiction,  Q2a. 

Finite  distances,  Qla7  ;    —  geometries, 

Qld. 
Fluids,  mechanics  of,  S. 
Focal  properties  of  a  conic,  Ql(L^7). 
Focals.  L»9,  QllL^O). 
Foncenex  (de),  V2b5. 
Forces,  R4. 
Forms,  algebraic  and  numerical,  Q2c^  ; 

ditlerential  — ,  C4d  ;  Hermitian  — , 

Ql. 
Fourth     degree,    curves    of,      M"4a  ; 

surfaces  of  — ,  Ql(M24)  ;    varieties 

of  — ,  M''4,  M'4. 
Fourth   dimension    =   time,   Q2b ;     — 

in  fiction,  Q2a. 
Fresnel's  surface,  M*5. 
Functions,  theory  of  — ,  Q2c;8  ;    auto- 

morphic  — ,  Ql. 


of  a 


Gauss,  V2b5. 

Generation  of  quadrics,  L^lb  ; 
variety,  0^4. 

Generators,  rcctihneal  — ,  L''?,  Q1(M*7). 

Geodesies,  Ql(051) ;  —  of  quadratic 
varieties,  Ln2,  Q1(L212) ;  geometry 
of  — ,  Ql,  e7. 

Geometry,  analytical,  K=2,  Ql(K)  ; 
atomic  — ,  Vld  ;  axioms  of  — , 
Qla,  Vld;  descriptive  — ,  K'12, 
Q1(K22) ;  elliptic  — ,  Qlc  ; 
enumerative  — ,  N'*2  ;  foundations 
of  — ,  Qla ;  hyperbolic  — ,  Qlb  ; 
infinitesimal  — ,  0",  Ql(0)  ;  in- 
trinsic -  ,  0-1  ;  kincniafic.  — ,  0'^4, 
mcti'icii-projcctivc  —  ,  Qla,  ea  ; 
_  of  n  dimensions,  K%  L',  M,  N, 


Q2  ;  —  on  a  surface  of  constant 
curvature,  Qley  ;  —  on  a  variety, 
M'ld ;  —  on  a  curve,  M'2 ; 
plane  — ,  Qla  ;  projective  — ,  Qla  ; 
non-euclidean  — ,  Ql  ;  —  of 
situation,  Q4 :  various  forms  of 
— ,  Qld. 

Gitter  =Lattice,  Qld. 

Grassmann's  Ausdehnungslehre,  Bl2c. 

Green's  functions,  R5c. 

Groups  of  transformations,  J4,  Q2c;8  ; 
continuous  — ,  J4f,  Qla7  ;  dis- 
continuous — ,  J4e  ;  —  of  points 
on  a  curve,  M*2  ;  —  of  the  regular 
solids,  KHc ;  —  of  motions  in 
space,  J4f ;  application  of  —  to 
congruent  division  of  the  plane, 
Ql(K9b). 

Halsted,  V2b5. 
Helix,  M^  0^1. 
Helmholtz,  V2b5. 
Hermitian  forms,  Ql. 
Hessian,  M^lc. 
History,  V2b. 
Homogeneity,  Qla. 
Homogeneous  coordinates,  K'2. 
Homography,  P*l. 
Homology,  K*4ea,  P*l. 
Hydrodynamics,  S2. 
Hydrostatics,  SI. 

Hyperbolic  functions,  Qlb;  —  geometry, 
Qlb  ;  axioms  for  —  geometry,  Qla. 

Hypercomplex  numbers,  Bl2f. 

Hyperelliptic  varieties,  M^7d,  M'7d. 

Hyperspheres,  K^6  ;   —  connected  with 
a  simplex,  K^l  ;    systems  of    — , 

Imaginaries,  representation  of,  Bl2a. 
Incidence,  formulae  of  — ,  N*2a. 
Inertia,  moments  of  — ,  R2. 
Infinite    areas,    Qlaa ;     —    number  of 
dimensions,  Q2. 

Infinitesimal  geometry,  0*,  Ql(0). 
Inscribed  hypcrsphcre,  K^l  ;   —  circle, 
Ql(K2b). 

Inscriptible  quadrilateral,  Ql(K8b). 
Instruments,    eonstnidions    with     llie 
aid  of  — ,  Ql(K21a). 
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Integration  in  a  domain  of  n  dimensions, 
C2h. 

Interpretation  of  imaginaries,  Bl2a ; 
— ■  of  non-euclidean  creometry, 
Vld,  Ql,  e. 

Intersection  of  surfaces,  M^la,  M'la. 

Intrinsic  geometry,  0^1,  Qla^. 

Invariants,  differential,  0^2  ;  —  of 
forms,  Q2. 

Inversion,  P^S,  Ql(P3b). 
Involution,  P-6c. 
Isogonal  transformations,  P^S. 
Isosceles  triangle,  Ql(K3a). 
Isothermal  lines,  Ql(02m);  —surfaces, 
Ql(06m) ;   —  systems,  Ql(06p). 

Kinematics,  Rl. 
Kinematical  geometry,  O^*. 
Knots,  Q3. 

Kummer's  surface,  M^S. 

Lambert,  V2bS. 

Laplace's  equation,  R5c. 

Lattice,  geometry  of  a  — ,  Qld. 

Lie's  continuous  groups,  J4f. 

Light,  theory  of  — ,  T3b. 

Limit  curve,  Ql(KlO) ;  —  surface, 
Q1(K16). 

Line,    geodesic,    Ql(051),     L'12;      — 

geometry,  Qla,  Q2ca ;  —  coordi- 
nates, K^2 ;  — s  traced  on  a 
quadric,  L''? ;  — s  traced  on  a 
variety,  0^2. 

Linear  complexes,  N* ;  —  varieties, 
K'.     See  also  Systems  . 

Lobachevsky,  V2bS ;  geometry  of  — , 
Qlb ;    —  prize,  V2b5. 

Loci,  L^ie. 

Logical  principles,  Vld. 

Magic  squares,  XlOa. 
Maxima  and  minima,  L'14. 
Measure  of  curvature,  C4d,  0*2. 
Mechanics,  R. 
Mengenlehre,  J5b. 
Metric,  projective,  Qlea. 
Metrical  geometry,  axioms  for,  Qla. 
Metrical  properties,  M^3,  M''2,  M'2. 


Minimal  surfaces,  0-2,  Ql(06h). 

Models,  X9. 

Moments  of  inertia,  R2. 

Motion  of  rigid  bodies,  Vld  ;  groups  of 
-s,  J4f. 

Multiple  points,  MHb,  M'lb. 

Multisecants,  M^lb. 

Napier's  rule  in  spherical  trigonometry, 
K^IO.  ^ 

N  dimensions,  K^,  L^  M,  N,  0,  P, 
Q2, 3,  R,  S,  T,  Vld,  X  ;  bibliography 
of  — ,  Vlaa  ;  history  of  —,  V2ba"^; 
text-books  of  — ,  Vlar;. 

Nine-point  circle,  Ql(K2c). 

Non-archimedian  geometry,  Qld. 

Non-desarguesian  geometry,  Qld. 

Non-euclidean  geometry,  Ql,  b,  c,  d,  e  ; 

bibliography  of  — ,  Vlaa ;  text- 
books of  — ,  VlaK  ;  history  of  — , 
V2b;8. 

Non-pascalian  geometry,  Qld. 

Non-pythagorean   geometry,    Qld. 

Normal  curves,  M^2,  4a. 

Normals,  L^S,  M^S,  M«2h. 

Number    of    figures    satisfying    given 

conditions,  N®2  ;  —  of  regions,  Q4  ; 

— of  points,  straight  lines,  &c.,  in 

space,  Q4. 

Numbers,  theory  of  — ,  Q2c;8,  Qld ; 
hypercompiex  — ,  Bl2f. 

Orthogonal  systems,  0^2,  Ql(06p) ; 
appUcation  of  hyperspacc  to  — , 
Q2ca. 


Osculating    hyperplane, 
sphere,  &c.,  0*2. 


M^lb; 


Parallax,  measurement  of  — ,  QlayS. 
Parallelotope,  K*4f. 

Parallels,  theory  of  — ,  Qlaa  ;    biblio- 
graphy of  — ,  Vlaa  ;   history  of  — , 
V2b'y;     —    angle,    Ql,    Q1(K20) ; 
construction     of     — ,     Ql(Kl)  ; 
Clifford's  — ,  Ql(K13a). 

Particle-dynamics,   R7. 

Partitioning  of  space,   Ql(K9b,     14g), 
K*4g. 

Pascal,  theorem  of  — ,  Qla  ;   generalis- 
ation of  — 's  theorem,  L^14aa. 
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Periodic  geometry,  Qld. 

Perspective,  K^IS,  Q1(K23). 

Philosophy  of  geometry,  Vld. 

Physical  phenomena,  Q2c7. 

Physics,  mathematical  — ,  T. 

Physiological  space,  Vld. 

Plane,  definition  of  — ,  Qla  ;  natiire 
of  the  — ,  Qla ;  —  geometry, 
Qla  ;    diametral  — ,  LH. 

PlUcker,  formulae  of  — ,  M^la. 

Points,  nature  of  — ,  Qla  ;  double  — 
M'l ;  groups  of  —  on  a  curve  or 
variety,  W2,  M'ld,  V2b ;  sets 
of  — ,  J5b. 

Polar  coordinates,  K-2 ;  reciprocal 
— ,  P^2 ;   —  system,  L''3d. 

Poles  and  polars,  L'3,  iWlc,  Ql(KlOb, 

16c). 
Polygonometry,  K^IO. 

Polygons,  area  of — ,  Ql(K9aa) ;  equiv- 
alent—, Qla;  regular— ,Ql(K9b). 

Polyhedra,  Q1(K14). 

Polytopes,  K^*;    spherical  — ,  K^T. 

Potential,  R5c. 

Principles  of  geometry,  Qla,  Vld. 

Prizes,  V2b5. 

Probability,  Q2cy3. 

Projection,  central  — ,  KH3 ;  —  of 
regular  polytopes,  K^^c ;  stereo- 
scopic — ,  K^13. 

Projective  coordinates,  K^2 ;  —  geometry 
Qla ;  —  metric,  Qlea ;  —  properties, 
M^l,  M«l,  M'l,  P^l. 

Pseudosphere,  Qle^. 
Pyramid,  see  Simplex. 
Pythagoras,     theorem     of    — ,     Qlaa, 
.Ql(K3c),  K^. 

Quadratic  forms,  Q2,  Qld  ;— differential 
forms,  C4d,  Qla7  ;  —  space,  Qld  ; 
—  transformations,  P^4. 

Quadratic  varieties,  L' ;  number  of  -  , 
N82j  ;    systems  of  — ,  L'17-19. 

Quadrics,  Ql(L^). 

Quadrilateral,  Q1(K8) ;  bircctangular 
and  trirectangular  — ,  Ql(K8t). 

Quaternions,  Bl2d,  Q2ci8. 


Ratio,  anharmonic,  K-3,  Q1(K7). 

Rational  curves,  M^4a ;  —  trans- 
formations, P^6a ;  —  varieties, 
M«7a. 

Rectangle,  existence  of,  Qlaa. 

Reciprocal,  transformation  by  —  di- 
rections, P^6b  ;   transformation  by 

—  polars,  p22 ;  transformation 
by  —  radii  (inversion),  P^3. 

Regions,  Q4. 

Regular  polygons,  Ql(K9b) ;  —  poly- 
hedra, Ql(Kl4c) ;  —  polytopes, 
K^ic. 

Relativity,  theory  of,  Ql,  2c7. 

Representation,         conform,        Qla/3 ; 

—  of  imaginaries,  B12a ;  —  of 
non-euclidean  geometry,  Qle ;  — 
of   space   of   n   dimensions,   Q2b ; 

—  of  surfaces,  Ql(P5) ;  —  of 
varieties,  P-5  ;  splicrical  — ,  0'2. 

R^seaux,  N^l. 

Revolution,  quadrics  of  — ,  Ql(L^21c) ; 
surfaces  of  — ,  Ql(06aa) ;  varieties 
of  — .  M«5. 

Riemann,  V2b5  ;   geometry  of  — ,  Qle  ; 

—  surfaces,  Q2. 

Rotations,  R3d. 

Ruled  space,  0*2  ;  —  surfaces,  Ql(04)  ; 

—  varieties,  JUV^Q,  M'l,  0"2. 

Saccheri,  V2b5, 

Schmidt,  V2b5. 

Schwarzian  function,  Ql(K9b). 

Schweikart,  V2b5. 

Screw  surface,  Ql(06aa);  theory  of  — s, 

R3d. 
Secants,  multiple  — ,  M^lb. 

Sections,  plane  — ,  M'^Tc  ;  —  of  quadrics 
L*5 ;  —  of  regular  polvtopcs, 
K''4c. 

Self-conjugate  simplex,  L^3b. 

Semi-circular  canals,  Vld. 

Semi-euchdean  geometry,  Qld. 

Semi-regular  polytopes,  K^4co. 

Sets  of  points,  J5b  ;   bibliography  of  — , 

Vlao. 
Shortest    distance    between    varieties, 

■^•■i ;  —  lines,  see  Geodesics  ;  — 

path,  Qla. 
Similitude.  P^l,  Qlaa  ;   —  of  polytojies, 

K-4e. 
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Simplex,  geometry  of  the,  K^l  ; 
moment  of  inertia  of  — ,  R2i ; 
spherical  — ,  K'^T. 

Singularities  of  curves,  M^la  ;  — 
of  varieties,  0^2. 

Space  of  n  dimensions,  Q2  ;  curved  — , 
Qla/3  ;    nature  of  — ,  Vld. 

Space-constant,  determination  of  — 
by  measuring  parallax,  Qla;S. 

Sphere,  Ql  (K16);  osculating  —  0^2; 
system  of  — s,  Ql(Kl8),  Q2ca. 

Spherical  simplex  and  polytopes,  K"7  ; 

—  triangles,  Q2ca  ;  —  representa- 
tion, 0*2. 

Spiritualism,  Q2a. 

Star-polytopes,  K'4f. 

Statics,  R4'. 

Statistics,  Q2c;3. 

Standt  (von),  see  foundations  of  pro- 
jective geometry,  Qla. 

Steiner,  surface  of  — ,   M''4. 

Stereoscopic  projection,  K-13. 

Straight  line,  definition  of  — ,  Qla. 

Surfaces,  theory  of  curved  — ,  Qla;S. 

Sylvester,  V2b5. 

Symmetry,  K''. 

Systems,  linear  — ,  K*8,  LH9,  Mm, 
M^le,  f;  non-linear — ,N*;  orthog- 
onal   — ,     0=2,     Ql(06p),     Q2ca  ; 

—  of  circles,  0*2,  Ql(Kll) ;  —  of 
conies,  Q1(L^17),  Q2ca ;  —  of 
hyperspheres,  K*8 ;  —  of  quad- 
ratic varieties,  L'17,  18,  19  ;  — 
of  quadrics,  Ql(L-18)  ;  —  of 
spheres,  Q1(K18),  Q2ca ;  —  of 
triangles,  Q1(K5),  Q2ca ;  —  of 
varieties,  M®lc ;  —  of  curves, 
N*3 ;    —  of  surfaces,  Qlb(06). 

Tangent  spaces,  L'6,  M*lb,  M'lb. 

Taurinus,  V2b5. 

Tetrahedra,  Ql(Kl3c) ;  desmic  — ,  M«5. 

Text-books,  Vlar),  h 

Third  order,  curves  of  — ,  Ql(M^5) ; 
varieties  of  — ,  M«3,  M'3. 

Tilly  (de),  V2b5. 


Time  as  the  fourth  dimension,  Q2b ; 
—  of  two  or  more  dimensions,  Q2a. 

Tractrix,  surface  of  revolution  of  — , 
QUy. 

Transcendental  varieties,  M*. 

Transformations,  P*,  Q1(P) ;  birational 
— ,  M^Tf ,  P24  ;  isogonal  — ,  P*3, 
Ql(P3) ;  projective  — ,  P*l  ; 
groups  of  — ,  J4f ;  —  of  surfaces, 
P-5,  6;  —  of  contact,  P^Be, 
Ql(P6e) ;  —  of  differential  forms, 
C4d ;  —  by  reciprocal  polars, 
P*2 ;  —  bv  reciprocal  vectors. 
P*3. 

Translation,  varieties  of,  OH. 

Treatises,  Via??,  k. 

Triangle,  Ql(Kl) ;  isosceles—,  Ql(K3a); 
right-angled  — ,  Ql(K3c) ;  spher- 
ical— ,  Q2ca  ;  special  — s,  Q1(K3)  ; 
sum  of  angles  of  — ,  Qlaa,  K-10  ; 
systems  of  — s,  Ql(K5). 

Trigonometry,  Q1(K),  Qlb ;  —  of 
triangle,  Ql^K20e). 


Unicursal  curves,  M^4a  ; 
M'7a. 


varieties. 


Variations,  calculus  of,  Qlay. 

Varieties,  0-2,  3 ;  algebraic  — ,  M*, 
M'  ;  linear  — ,  K*  ;  quadratic  — , 
L'  ;  transcendental  — ,  M*  ;  — 
lying  on  a  quadratic  variety,  L'13. 

Vectors,  Bl2c. 

Veronese,  surface  of,  M'4. 

Volume,  Qla ;  —  of  cylinders  and 
cones,  Q1(K15) ;  —  of  a  hyper- 
sphere,  K*6 ;  —  of  a  simplex, 
K^l  ;    _  of  a  sphere,  Ql(Kl6g) ; 

—  of     surfaces,     Ql(05a),     0*2; 

—  of  polyhedra,  Ql(Kl4d) ;  — 
of  a  quadratic  variety.  L'20 ;  — 
of  a  tetrahedron.  Qi(Kl3c) ;  — 
of  a  polytope,  K"4d. 

Wachter,  V2b5. 
Wave  surface,  M^S. 
Weierstrass'  coordinixtes,  Ql(K6). 


Zero     curvature, 

surfaces     of 
L*2j. 


space     of,      Qla/3  ; 
-,     Ql(06g,     KlOa, 
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CORKECTIONS. 


Page  .13,  line  0  from  top,  for  "  HottiiEN,"  read  "  Ilo.frben," 

,,      for  "  ratloniiols.  ."   rend  '•  rationiiels. 
„     for  "Fiedler."  vend  "Fiedler,  W." 
foot,  for  "not"  rrad  "  Odi, " 
top,  for  "GonnAN"  read  "  Gordan  " 
foot,  for  "  uno  "  read  "una" 
top,  for  "  Ijondon,"  read  "  Berlin," 
„      for  "  Wolfflng,"  read  "  Wolffing," 


„    (>'\ 

„     1 

„     (iC, 

„  If) 

„   143, 

M     3 

„    107, 

„     3 

„    198, 

,1     -J 

„   232, 

2 

„   235, 

„   31 

I 


z 


?&ASci. 


Sommerville,   Duncan  M'Laren 
Young 

Bibliography  of  non- 
Euclidean  geometry 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


